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®nitei» States Court of Appeals 

District of Columbia 


Nos. 9111, 9112, 9113. 


International Standard Electric Corporation, 

Appellant , 
v. 

I 

Conway P. Coe, 

Commissioner of Patents, 

Appellee . 

JOINT APPENDIX TO BRIEFS 


Appeal from the District Court of the United States 
for the District of Columbia 


In The 

DISTRICT COURT OF THE UNITED STATES 

FOR THE 

District of Columbia 
Civil Action No. 26757 

Filed Nov. 17, 1944, Charles E. Stewart, Clerk 
International Standard Electric Corporation, 

67 Broad Street 
New York, New York, 

Plaintiff, 

v. 

Conway P. Coe, 

Commissioner of Patents, 

Defendant. 

COMPLAINT—ISSUANCE OF PATENT 

TO THE HONORABLE THE JUSTICES OF THE 
DISTRICT COURT OF THE UNITED STATES FOR 
THE DISTRICT OF COLUMBIA: 

1. The plaintiff is a corporation duly incorporated under 
the laws of the State of Delaware, having its principal 
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place of business at 67 Broad Street, City of New York, 
State of New York. 

2. The defendant, Conway P. Coe, is the Commissioner 
of Patents of the United States, a legal resident of the 
District of Columbia, and is sued as Commissioner of 
Patents of the United States. 

3. The jurisdiction of this Court depends upon the pat¬ 
ent laws and particularly Title 35, Sections 31, 59(a), and 
63 of the Code of Laws of the LYiited States of America 
(Revised Statutes 4886, 4911, and 4915). 

4. Heretofore and prior to February 13,1941, plaintiff's 
assignor, one William Hatton, was and still is within the 
meaning of the Statutes of the United States then in force, 
the first and original inventor or discoverer of certain new 
and useful improvements in calculator producing “sub¬ 
totals”, not known or used by others in this country 

2 before his invention or discovery thereof, and not 
patented or described in any printed publication in 
this or any foreign country before his invention or discov¬ 
ery thereof, or more than one year prior to his application 
for United States Letters Patent therefor, hereinafter 
identified, and not in public use or on sale in this country 
for more than one year prior to said application, and not 
first patented in any foreign country by him or his legal 
representatives or assigns on an application filed more than 
tweive months prior to the filing of his said application for 
United States patent and that the same was not abandoned. 

5. On February 12,1942, said William Hatton duly filed 
an application in writing in the United States Patent Office 
for the grant of Letters Patent upon the said invention, 
said application bearing Serial No. 430,629, said applica¬ 
tion having been prepared and filed in accordance with the 
laws of the United States and the rules of the Patent 
Office, and all fees therefor and in connection therewith, 
provided for in the patent laws, were duly paid. 

6. At all times, including the present, the entire right, 
title, and interest in, to, and under the said Hatton applica¬ 
tion has been owned by the plaintiff. 





7. The said application, Serial No. 430,620, since the 
same was filed, has been duly prosecuted in accordance 
with the laws of the United States and the rulp of the Pat¬ 
ent Office. 

8. The said application was passed upon the Primary 
Examiner of the Patent Office, who refused to allow the 
application and to allow the following claims therein, ulti¬ 
mately rejecting said claims finally in accordance with the 
practices established by the rules of the Patent Office in 

such cases: 

| 

3 “8. Calculating device comprising an indicator at 

an operator’s station and a normally inactive calcu¬ 
lator, a key board at said station for sending to said calcu¬ 
lator in coded form electric signals representing numbers 
and operation signs, means in said calculator responsive to 
signals representing numbers and certain operation signs 
for performing a calculation operation, meaps in said cal¬ 
culator for actuating said indicator in accordance with the 
signals received from the keyboard, means ip said calcula¬ 
tor responsive to a particular operation sign | for operating 
said indicator in accordance with the result pf the calcula¬ 
tion performed and for returning the operative parts of 
the calculator to normal, and means in said caluculator 
responsive to another particular operation sign for operat¬ 
ing said indicator in accordance with the result of the 
calculation performed and for retaining said result as an 
element of a further calculation to be performed. 

“9. Calculating device comprising an electrically con¬ 
trolled calculator which includes a set of accumulator 
switches, one for each digit of a total required, means in¬ 
cluding a keyboard at an operator’s position for entering 
into said accumulator switches either directly or in com¬ 
plementary form successive numbers being factors of a 
problem, means in said calculator for actuating said in¬ 
dicator in accordance with the signals received from th*> 
keyboard, means responsive to the receipt by said calcula- 
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ing machine that could be operated to solve the calculating 
problems as described and defined in the claims. 

13. Plaintiff disagrees with each of the contentions of 
the Commissioner of Patents set forth in the holdings of 
the Commissioner of Patents by said Board of Appeals, 
and the specification and drawings of the said application 
of William Hatton are sufficient and adequate in disclosure 
to meet the requirements of Section 4888 of the Revised 
Statutes and the rules of the Patent Office. 

16. The subject matter of said application of William 
Hatton and the question of law here involved are of great 
importance and value to the trade and commerce of the 
United States. 

WHEREFORE the plaintiff prays that this Honorable 
Court may adjudge that plaintiff, as assignee of said 
William Hatton, is entitled, according to law, to receive 
a patent for the invention specified in said claims, and that 
this Honorable Court may authorize and direct the Com¬ 
missioner of Patents to issue such patent to plaintiff, as 
assignee of said William Hatton; that a writ of subpoena 
be issued out of this Court directed to said Conway P. Coe, 
Commissioner of Patents, commanding him to appear and 
answer this Bill of Complaint, and that the Court 
6 grant unto this plaintiff such further relief as the 
Court may deem just. 

INTF.RN ATIONAL STANDARD ELECTRIC CORPORATION 

Ralph B. Stewart, 

Attorney for Plaintiff. 

894 National Press Building, 
Washington, D. C. 

Edward D. Phinney, 

67 Broad St., New York, N. Y. 

Paul Kotjsoh, 

41 Park Row, New York. N. Y. 

Of Counsel for Plaintiff. 
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) RATION, 


7 In The 

DISTRICT COURT OF THE UNITED STATES 

For the District of Columbia 

International Standard Electric CorJoi 

Plaintiff, 

V. 

Conway P. Coe, Commissioner of Patents, 

Defendant j. 

I 

COMPLAINT—ISSUANCE OF PARENT 

Civil Action No. 26758 Filed Nov. 17,1944 

Charles E. Stewart, Clerk j 


TO THE HONORABLE THE JUSTICES OF THE 
DISTRICT COURT OF THE UNITED STATES FOR 
THE DISTRICT OF COLUMBIA: 

1. The plaintiff is a corporation duly incorporated un¬ 
der the laws of the State of Delaware, having its princi¬ 
pal place of business at 67 Broad Street, City of New 
York, State of New York. 


2. The defendant, Conway P. Coe, is the Commissioner 
of Patents of the United States, a legal resident of the Dis¬ 
trict of Columbia, and is sued as Commissioner of Patents 
of the United States. 


3. The jurisdiction of this Court depends upon the pat¬ 
ent laws and particularly Title 35, Sections 31, 59 (a), and 
63 of the Code of Laws of the United States of America 
(Revised Statutes 4886, 4911, and 4915). 

4. Heretofore and prior to May 23, 1941, plaintiff's 
assignor, one William Hatton, was and still is within the 
meaning of the Statutes of the United States then in force, 
the first and original inventor or discover of certain new 

and useful improvements in calculator with constant 
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S multiplicand facilities, not known or used by others 
in this country before his invention or discovery 
thereof, and not patented or described in any printed pub¬ 
lication in this or any foreign country before his invention 
or discovery thereof, or more than one year prior to his 
application for United States Letters Patent therefor, here¬ 
inafter indentilled, and not in public use or on sale in this 
country for more than one year prior to said application, 
and not first patented in any foreign country by him or his 
legal representatives or assigns on an application filed more 
than twelve months prior to the filing of his said applica¬ 
tion for United States patent and that the same was not 
abandoned. 

5. On April 17, 1942, said William Hatton duly filed an 
application in writing in the United States Patent Office 
for the grant of Letters Patent upon the said invention, said 
application bearing Serial No. 439,364, said application hav¬ 
ing been prepared and filed in accordance with the laws of 
the United States and the rules of the Patent Office, and all 
fees therefor and in connection therewith, provided for in 
the patent laws, were duly paid. 

6. At all times, including the present, the entire right, 
title, and interest in, to, and under the said Hatton appli¬ 
cation has been owned by the plaintiff. 

7. The said application, Serial No. 439,364, since the 
same was filed, has been duly prosecuted in accordance with 
the laws of the United States and the rules of the Patent 
Office. 

S. The said application was passed upon by the Primary 
Examiner of the Patent Office, who refused to allow tl\ 
application and to allow the following claims therein, ulti¬ 
mately rejecting said claims finally in accordance with the 
practices established by the rules of the Patent Of¬ 
fice in such cases: 


9 
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“18. Calculating device comprising an indicator 
at an operator’s station and a normally inactive calculator, 
a keyboard at said station for sending to said calculator in 
coded form electric signals representing numbers and op¬ 
erations signs, means in said calculator responsive to sig¬ 
nals representing a pair of numbers and one or another of 
operation, means in said calculator for actuating said 
indicator in accordance with the signals received from the 
keyboard, means in said calculator responsive to one of 
such operation signs for operating said indicator in accord¬ 
ance with the result of the calculation performed and for 
returning the operative parts of the calculator to normal, 
and means in said calculator responsive to th^ second oper¬ 
ation sign for operating said indicator in accordance with 
the result of the calculation performed and for retaining 
one of said numbers as an element of a further calculation 

lo be performed. j 

I 

“19. Calculating device comprising an indicator at an 
operator’s station and a normally inactive calculator, a 
keyboard at said station for sending to said calculator in 
coded form electric signals representing numbers and op¬ 
eration signs, means in said calculator responsive to sig¬ 
nals representing a pair of numbers and one or another of 
two particular operation signs followed by a third opera¬ 
tion sign for performing a calculation operation, means in 
said calculator for actuating said indicator in accordance 
with the signals received from the keyboard, means in said 
calculator responsive to a first operation sign followed by 
the third sign for operating said indicator in accordance 
with the result of the calculation performed and for return¬ 
ing the operative parts of the calculator to normal, and 
means in said calculator responsive to the second particular 
operation sign followed by the third sign for operating said 
indicator in accordance with the result of the calculation 
performed and for retaining one of said numbers as an 
element of a further calculation to be performed. 
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4 ‘20. Calculating device comprising an indicator at an 
operator’s station and a normally inactive calculator, a key¬ 
board at said station for sending to said calculator in coded 
form electric signals representing a multiplicand and a 
multiplier and one of two different multiplication signs, and 
a product sign, means in said calculator responsive to said 
signals for performing a multiplication operation, means 
in said calculator for actuating said indicator in accordance 
with the signals received from the keyboard, means in said 
calculator responsive to the first multiplication sign follow¬ 
ed by the product sign for operating said indicator in ac¬ 
cordance with the result of the multiplication performed 
and for returning the operative parts of the calculator to 
normal, and means in said calculator responsive to the 
second multiplication sign followed by the result sign for 
operating said indicator in accordance with the result of 
the multiplication performed and for retaining the multi¬ 
plicand in a further multiplication to be performed. 

10 “21. Calculating device comprising an indicator 

at an operator’s station and a normally inactive calculator, 
a keyboard at said station for sending to said calculator in 
coded form electric signals representing numbers and oper¬ 
ation signs, means in said calculator responsive to signals 
representing a fractional number multiplicand and a mul¬ 
tiplier. one of two different multiplication signs, and a 
product sign for performing a multiplication operation, 
means in said calculator for actuating said indicator in ac¬ 
cordance with the signals received from the keyboard, 
means in said calculator responsive to the first multiplica¬ 
tion sign followed by the product sign for operating said 
indicator in accordance with the result of the multiplication 
performed and for returning the operative parts of the 
calculator to normal, and means in said calculator respon¬ 
sive to the second multiplication sign followed by the result 
sign for operating said indicator in accordance with the 
result of the multiplication performed and for retaining 
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said multiplicand including a decimal point 4 s a multipli¬ 
cand in a further multiplication to be performed. 

“ 22 . Calculating device according to claim 21 and in 
which the result is a number containing a decimal point. 

“23. Calculating device comprising an indicator at an 
operator’s station and an electrically controlled calculator 
which includes a set of storage devices including accumu¬ 
lator switches, one for each digit of a number, means in¬ 
cluding a keyboard at said station for receiving and enter¬ 
ing into said switches a first and a second dumber being 
factors of a problem requiring computation, gleans includ¬ 
ing said keyboard for receiving and entering into said 
switches a particular signal indicating the kind of com¬ 
putation required, means for entering into said switches 
a third number which is a function of said fitst and second 
numbers, means responsive to the receipt ^y said calcu¬ 
lator of a particular signal for scrutinizing the conditions 
of said switches, means for operating said indicator under 
the control of the scrutinizing means to indicate the values 
of the digits of said third number accumulated on said 
switches, and means for thereafter restoring said switches 
to their normal conditions and for retaining said first 
number in said storage devices . 


“24. Calculating device comprising problem setting 
means at an operator’s position and a remote calculator, 
means for entering into said calculator by means of elect¬ 
ric signals from said problem setting means, a problem 
comprising a pair of numbers separated by an operation 
sign, means for sending electrically from said calculator 
to said position the solution to said problem, a printer at 
the position responsive to the last mentioned means, means 
in said calculator for actuating said printer in accordanee 
with the signals received from the problem setting means, 
a relay in said calculator responsive to the receipt of a 
particular operation sign, means controlled by said relay 
to operate the printer in accordance with the solution of 





the problem submitted up to the actuation of the relay, 
and means in said calculator to retain one of said numbers 
so that further calculation operations can be performed 
thereon. 

11 “25. Calculating device as claimed in claim IS 

comprising means including said indicator for print¬ 
ing said numbers and operation signs concurrently with 
the receipt thereof in the calculator, and means also in¬ 
cluding said indicator for printing the result of a calcula¬ 
tion performed and an indication that one of said numbers 
has been retained. 

“26. Calculating device as claimed in claim 20 compris¬ 
ing means including said printer for giving a visual indica¬ 
tion that the multiplicand retained is adapted to form a 
factor in a further calculation operation. 

“27. Calculating device comprising an indicator at an 
operator’s station and a normally inactive calculator, a 
keyboard at said station for sending to said calculator in 
coded form electric signals representing numbers and op¬ 
eration signs, means in said calculator responsive to sig¬ 
nals representing a pair of numbers, a special and one or 
another of two particular operation signs for performing 
a calculation operation, means in said calculator for actu¬ 
ating said indicator in accordance with the signals receiv¬ 
ed from the keyboard, means in said calculator responsive 
to one of said particular operation signs for operating said 
indicator in accordance with the result of the calculation 
performed and for returning the operative parts of the 
calculator to normal, means in said calculator responsive 
to the second particular operation sign for operating said 
indicator in accordance with the result of the calculation 
performed and for retaining one of said numbers as an 
element of a further calculation to be performed, and means 
in said calculator responsive to said special operation sign 
for obliterating the record of the number retained. 
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“28. The calculating device according to claim 27, and 
means for giving an indication that said number has been 
obliterated. 

“29. Calculating device comprising an indicator at an 
operator’s station and a normally inactive calculator, a 
keyboard at said station for sending to said calculator in 
coded form electric signals representing a multiplicand, a 
multiplier, one of two different multiplication signs and a 
product sign, means in said calculator responsive to 
said signals for performing multiplication operations, 
means at said calculator for actuating said indicator in 
accordance with the signals received from the keyboard, 
means in said calculator responsive to the first multipli¬ 
cation sign followed by the product sign for operating said 
indicator in accordance with the result of the multiplica¬ 
tion performed and to indicate that a new problem may be 
submitted and for returning the operative parts of the cal¬ 
culator to normal, and means in said calculator responsive 
to the second multiplication sign followed by the result sign 
for operating said indicator in accordance with the result 
of the multiplication performed and with an indication that 
another multiplier may be submitted and for retaining the 
multiplicand in a further multiplication to be performed.” 

9. Said William Hatton duly appealed from the decision 
of the Primary Examiner to the Board of Appeals within 
the time and in the manner authorized by the patent laws 
and the Patent Office rules. 

12 10. Said Board of Appeals heard said appeal on 

June 15, 1944, and on September 9, 1944, affirmed 
the rejection by the Primary Examiner of each and every 
one of the foregoing claims as set forth in paragraph 8. 

11 . On September 27, 1944, said William Hatton peti¬ 
tioned said Board of Appeals for a reconsideration and re¬ 
hearing but said petition was denied by the Board of 
Appeals on October 9, 1944. 
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12 . No appeal has been taken from said decision of 
the Board of Appeals to the United States Court of Cus¬ 
toms and Patent Appeals, and no such appeal is pending 
or has been decided, and plaintiff accordingly has the right 
to file this civil action under Title 35, Section 63, as amend¬ 
ed. of the code of laws of the United States of America 
(R.S. 4915). 

13. The Commissioner of Patents, by the Board of Ap¬ 
peals and by the Primary Examiner, whose action the 
Board of Appeals affirmed, contended that the said claims 
are not patentable on the sole ground that the specifica¬ 
tion and drawings of said application of William Hatton 
are so insufficient and inadequate in disclosure as to fail 
to meet the requirements of Section 4888 of the Revised 
Statutes. 

14. The Commissioner of Patents, by the Board of Ap¬ 
peals. in denying said petition for a rehearing and recon¬ 
sideration, held that if the specification and drawings of 
an application for patent are inadequate to an understand¬ 
ing of the invention, then the parts, improvements, and 
combinations which constitute the invention have not been 
particularly pointed out as required by Revised Statutes 

4888, and also that the said application of William 
13 Hatton fails in this respect and does not comply ithw 
Revised Statutes 4888, although the disclosure there¬ 
of may be sufficient for persons skilled in the automatic 
telephone art to assemble the parts and circuits as de¬ 
scribed by the specification and drawings to produce a cal¬ 
culating machine that could be operated to solve the cal¬ 
culating problems as described and defined in the claims. 

15. Plaintiff disagrees with each of the contentions of 
the Commissioner of Patents set forth in the holdings of 
the Commissioner of Patents by said Board of Appeals, 
and the specification and drawings of the said application 
of William Hatton are sufficient and adequate in disclosure 
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to meet the requirements of Section 4888 o^ the Revised 
Statutes and the rules of the Patent Office. 

16. The subject matter of said application of William 
Hatton and the question of law here involved are of great 
importance and value to the trade and commerce of the 
United States. 

I 

WHEREFORE the plaintiff prays that tljis Honorable 
Court may adjudge that plaintiff, as assignee of said 
William Hatton, is entitled, according to law, to receive 
a patent for the invention specified in said claims, and that 
this Honorable Court may authorize and direct the Com¬ 
missioner of Patents to issue such patent to plaintiff, as as¬ 
signee of said William Hatton; that a writ of subpoena be 
issued out of this Court directed to said Conway P. Coe, 
Commissioner of Patents, commanding him io appear and 
answer this Bill of Complaint, and that the Court grant 
unto this plaintiff such other and further relief as the 
Court may deem just. 

International Standard Electric Corporation 

Ralph B. Stewart, 

Attorney for Plaintiff. 

894 National Press Building, 
Washington, D. C. 

Edward D. Phinney, 

67 Broad St., New York, N. Y. 

Paul Kolisch, 

41 Park Row, New York, N. Y. 

Of Counsel for Plaintiff. 



14 lx The 

DISTRICT COURT OF THE UNITED STATES 


For The 

District of Columbia 

International Standard Electric Corporation, 

67 Broad Street, New York, N. Y. 

Plaintiff , 
v. 

Conway P. Coe, 

Commissioner of Patents, 

Defendant. 

COMPLAINT—ISSUANCE OF PATENT 

Civil Action No. 26759 Filed Nov. 17, 1944 

Charles E, Stewart, Clerk 

TO THE HONORABLE THE JUSTICES OF THE 
DISTRICT COURT OF THE UNITED STATES FOR 
THE DISTRICT OF COLUMBIA: 

1 . The plaintiff is a corporation duly incorporated un¬ 
der the laws of the State of Delaware, having its principal 
place of business at 67 Broad Street, City 7 of New York, 
State of New York. 

2. The defendant, Conway P. Coe, is the Commissioner 
of Patents of the L T nited States, a legal resident of the Dis¬ 
trict of Columbia, and is sued as Commissioner of Patents 
of the United States. 

3. The jurisdiction of this Court depends upon the 
patent laws and particularly Title 35, Sections 31, 59 (a), 
and 63 of the Code of Laws of the United States of Amer¬ 
ica (Revised Statutes 4886, 4911, and 4915). 


4. Heretofore and prior to February 13, 1941, plain¬ 
tiff’s assignor, one William Hatton, was and still is within 
the meaning of the Statutes of the United $tates then in 
force, the first and original inventor or discover of certain 
new and useful improvements in calculator producing 

fully punctuated, printed records, not known or used 
15 by others in this country before his invention or dis¬ 
covery thereof, and not patented or described in any 
printed publication in this or any foreign country before his 
invention or discovery thereof, or more than one year prior 
to his application for United States Letters Patent there¬ 
for, hereinafter indentified, and not in public use or on sale 
in this country for more than one year prior to said ap¬ 
plication, and not first patented in any foreign country by 
him or his legal representatives or assigns on an applica¬ 
tion filed more than twelve months prior to the filing of 
his said application for United States patent and that the 
same was not abandoned. 

5. On January 7, 1942, said William Hatton duly filed 
an application in writing in the United States Patent Of¬ 
fice for the grant of Letters Patent upon the said invention, 
said application bearing Serial No. 425,882, said applica¬ 
tion having been prepared and filed in accordance with the 
laws of the United States and the rules of the Patent Of¬ 
fice, and all fees therefor and in connection therewith, pro¬ 
vided for in the patent laws, were duly paid. 

G. At all times, including the present, the entire right, 
title, and interest in, to, and under the said Hatton applica¬ 
tion has been owned by the plaintiff. 

7. The said application, Serial No. 425,882, since the 
same was filed, has been duly prosecuted in accordance with 
the laws of the United States and the rules of the Patent 
Office. 

8 . The said application was passed upon by the Pri¬ 
mary Examiner of the Patent Office, who refused to allow 
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the application and to allow the following claims therein, 
ultimately rejecting said claims finally in accordance with 
the practices established by the rules of the Patent Office 
in such cases: 

16 “9. A calculating device comprising a plurality 

of accumulator switches, means for positioning said 
switches to record thereby the result of a calculation oper¬ 
ation. means to scrutinize said switches after a result has 
been recorded thereon, mechanism for printing digits cor¬ 
responding to the result recorded on said switches con¬ 
trolled by the scrutinizing means, and means comprising 
a switch adapted to advance during a scrutinizing opera¬ 
tion for controlling the printing mechanism so as to cause 
the same to print appropriate punctuation marks at prede¬ 
termined points in the cycle of the scrutinizing means. 

“10. A calculating device comprising at least four ac¬ 
cumulator switches, means for positioning said switches to 
record thereby the result of a calculation operation con¬ 
sisting of at least four digits, means to scrutinize said 
switches after a result has been recorded thereon, mechan¬ 
ism for printing digits corresponding to the result record¬ 
ed on said switches controlled by the scrutinizing means, 
and means comprising a switch adapted to advance during 
a scrutinizing operation for controlling the printing mech¬ 
anism so as to cause the same to print a punctuation mark 
between the thousands and hundreds digits. 

“11. A calculating device comprising at least seven ac¬ 
cumulator switches, means for positioning said switches to 
record thereby the result of a calculation operation con¬ 
sisting of at least seven digits, means to scrutinize said 
switches after a result has been recorded thereon, mechan¬ 
ism for printing digits corresponding to the result record¬ 
ed on said switches controlled by the scrutinizing means, 
and means comprising a switch adapted to advance during 
a scrutinizing operation for controlling the printing mech- 
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anism so as to cause the same to print a punctuation mark 
between the millions and hundred-thousands digit 

“12. A calculating device comprising a plurality of ac¬ 
cumulator switches, means including a keyboard at a re¬ 
mote operator’s position for positioning said switches to 
record thereby the result of a calculation operation, said 
keyboard being operated to submit to the calculating device 
numbers forming parts of a problem with appropriate 
punctuation marks between digits, means to scrutinize said 
switches after a result has been recorded thereon, mechan¬ 
ism at the operator’s position for printing digits corres¬ 
ponding to the result recorded on said switches controlled 
by the scrutinizing means, and means comprising a switch 
adapted to advance during a scrutinizing operation for con¬ 
trolling the printing mechanism so as to cause the same to 
print appropriate punctuation marks at predetermined 
points in the cycle of the scrutinizing means. 

“13. A calculating device according to claim 9, and in 
which the last mentioned switch advances in unison with 
the scrutinizing means. 

17 “14. A calculating device comprising a plurality 

of accumulator switches, means for positioning said 
switches to record thereby the result of a calculation opera¬ 
tion, a step-by-step switch for scrutinizing said accumula¬ 
tor switches after a result has been recorded thereon, a 
printing device controlled by the step-by-step switch to 
print digit by digit the result accumulated by said accum¬ 
ulator switches, a second step-by-step switch operable in 
unison with the first mentioned step-by-step switch, and 
means controlled by the second switch for causing the print¬ 
ing mechanism to print punctuation marks between digits 
of appropriate ordinal value of the result. 

“15. A calculating device comprising a plurality of ac¬ 
cumulator switches, means for positioning said switches to 
record thereby the result of a calculation operation, means 
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for scrutinizing said switches after a result has been re¬ 
corded thereon,, mechanism for printing digits correspond¬ 
ing to the result recorded on said switches controlled by the 
scrutinizing means, and means comprising a switch adapted 
to advance in unison with scrutinizing means for control¬ 
ling the printing mechanism so as to cause the same to 
print appropriate punctuation marks when the result con¬ 
sists of four digits or more.” 

9. Said William Hatton duly appealed from the decision 
of the Primary Examiner to the Board of Appeals within 
the time and in the manner authorized by the patent laws 
and the Patent Office rules. 

10. Said Board of Appeals heard said appeal on June 
15, 1944, and on September 9, 1944, affirmed the rejection 
by the Primary Examiner of each and every one of the 
foregoing claims as set forth in paragraph S. 

11. On September 27, 1944, said William Hatton peti¬ 
tioned said Board of Appeals for a reconsideration and 
re-hearing but said petition was denied by the Board of 
Appeals on October 9, 1944. 

12. No appeal has been taken from said decision of 
the Board of Appeals to the United States Court of Cus¬ 
toms and Patent Appeals, and no such appeal is pending 
or has been decided and plaintiff accordingly has the right 
to file this civil action under Title 35, Section 63, as 
amended, of the code of laws of the United States of 

America (R.Sfl 4915). 

IS 13. The Commissioner of Patents, by the Board of 
Appeals and by the Primary Examiner, whose action 
the Board of Appeals affirmed, contended that the said 
claims are not patentable on the sole ground that the speci¬ 
fication and drawings of said application of William Hatton 
are so insufficient and inadequate in disclosure as to fail 
to meet the requirements of Section 4888 of the Revised 
Statutes. 
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14. The Commissioner of Patents, by tjie Board of 
Appeals, in denying said petition for a Rehearing and 

reconsideration, held that if the specification and drawings 
of an application for patent are inadequate to an under¬ 
standing of the invention, then the parts, improvements, 
and combinations which constitute the invention have not 
been particularly pointed out as require^ by Revised 
Statutes 4888 and also that the said application of Wil¬ 
liam Hatton fails in this respect and does not comply with 
Revised Statutes 4888, although the disclosure thereof may 
be sufficient for persons skilled in the automatic telephone 
art to assemble the parts and circuits as described by the 
specification and drawings to produce a calculating ma¬ 
chine that could be operated to solve the calculating prob¬ 
lems as described and defined in the claim^. 

15. Plaintiff disagrees with each of the contentions of 
the Commissioner of Patents set forth in the holdings of 
the Commissioner of Patents by said Board of Appeals, 
and the specification and drawings of the said application 
of William Hatton are sufficient and adequate in disclosure 
to meet the requirements of Section 4888 of the Revised 
Statutes and the rules of the Patent Office. 

16. The subject matter of said application of William 
Hatton and the question of law here involved are of 

19 great importance and value to the trade and com¬ 
merce of the United States. 

WHEREFORE the plaintiff prays that this Honorable 
Court may adjudge that plaintiff, as assignee of said Wil¬ 
liam Hatton, is entitled, according to law, to receive a 
patent for the invention specified in said claims, and that 
this Honorable Court may authorize and direct the Com¬ 
missioner of Patents to issue such patent to plaintiff, as 
assignee of said William Hatton; that a writ of subpoena 
be issued out of this Court directed to said Conway P. 
Coe, Commissioner of Patents, commanding him to appear 
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and answer this Bill of Complaint, and that the Court 
grant unto this plaintiff such other and further relief as 
the Court may deem just. 

INTERNATIONAL STANDARD 
ELECTRIC CORPORATON 

By Ralph B. Stewart, 

Attorney for Plaintiff 
894 National Press Building, 
Washington, D. C. 

Edward D. Phinney 
67 Broad SL, New York, N. Y. 

Paul Kolisch 

41 Park Row, New York, N. Y. 

Of Counsel for Plaintiff. 

20 CIVIL ACTION NO. 26,757 

FILED DEC. 12, 1944, CHARLES E. STEWART, Clerk 

ANSWER TO COMPLAINT 

To the Honorable the Justices of the District Court of the 
United States for the District of Columbia. 

1. The defendant admits the allegations of paragraph 
1 of the complaint. 

2. He admits that as Commissioner of Patents he has 
an official residence in the District of Columbia, but states 
that his legal residence is in the state of Maryland. 

3. He admits the allegations of paragraph 3 of the com¬ 
plaint. 

4. He admits that the application of the plaintiff which 
is involved in this action contains allegations correspond¬ 
ing to those of paragraph 4 of the complaint. He denies 

that either the application of the allegations afford 

21 a sufficient basis for the allowance to the plaintiff of 
any of the claims set forth in the complaint. 
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5. He admits the filing of the application referred to in 
paragraph 5 of the complaint, but denies that the said 
application affords a proper basis for any of the claims 
set forth in the complaint. 

6. 7. 8. 9. 10. 11. He admits the allegations of para¬ 
graphs 6, 7, 8, 9, 10, and 11 of the complaint. 

12. He admits that no appeal has been taken from the 
decision of the Board of Appeals to the United States 
Court of Customs and Patent Appeals and that no such 
appeal is pending or has been decided. 

13. He admits the allegation of paragraph 13 of the 
complaint. 

14. He denies that the Board of Appeals held that the 
disclosure of the application here involved may be suffi¬ 
cient to enable persons skilled in the automatic telephone 
art to construct and operate a device. He admits the re¬ 
maining allegations of paragraph 14 of the complaint. 

15. He admits that the plaintiff disagrees with the de¬ 
cision of the Board of Appeals. He states that the applica¬ 
tion here involved does not contain a sufficient disclosure 
to enable persons skilled in the art to which the alleged 
invention appertains or with which it is most nearly con¬ 
nected to construct an operative device. He further states 
that the application here involved does not comply with 
the requirements of Section 4888 of the Revised Statutes 
(U.S.C., title 35, sec. 33) as regards disclosure of the in¬ 
vention and that it does not afford a sufficient basis for 

the allowance of any of the claims set forth in the 
22 complaint, for the reasons set forth in the decision of 
the Board of Appeals and in the statement of the 
primary examiner in answer to the appeal, copies of which 
will be furnished at the trial. 

16. He is not advised, except by the complaint itself. 
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as to the accuracy of the allegation set forth in paragraph 
16 of the complaint 

W. W. COCHRAN 
Solicitor, United States Patent 
Office, Attorney for Defendant. 

December 11, 1944. 

S3 ANSWER TO COMPLAINT 

CIVIL ACTION NO. 26,758 

FILED DEC. 12, 1944, CHARLES E. STEWART, Clerk 

To the Honorable the Justices of the District Court of the 
United States for the District of Columbia. 

L The defendant admits the allegations of paragraph 
1 of the complaint. 

2. He admits that as Commissioner of Patents he has 
an official residence in the District of Columbia, but states 
that his legal residence is in the state of Maryland. 

3. He admits the allegations of paragraph 3 of the 
complaint. 

4. He admits that the application of the plaintiff which 
is involved in this action contains allegations correspond¬ 
ing to those of paragraph 4 of the complaint. He denies 

that either the application or the allegations afford 
24 a sufficient basis for the allowance to the plaintiff of 
any of the claims set forth in the complaint. 

5. He admits the filing of the application referred to 
in paragraph 5 of the complaint, but denies that the said 
application affords a proper basis for any of the claims set 
forth in the complaint. 

6. 7. 8. 9. 10. 11. He admits the allegations of para¬ 
graphs 6, 7, 8, 9 10, and 11 of the complaint. 


i 
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12. He admits that no appeal has been taken from the 
decision of the Board of Appeals to the United States 
Court of Customs'and Patent Appeals and thai no such 
appeal is pending or has been decided. 

13. He admits the allegation of paragraph 13 of the 
complaint. 

14. He denies that the Board of Appeals held that the 
disclosure of the application here involved ma| be suffi¬ 
cient to enable persons skilled in the automatic telephone 
ayt to construct and operate a device. He admits the re¬ 
maining allegations of paragraph 14 of the complaint. 

15. He admits that the plaintiff disagrees wfth the de¬ 
cision of the Board of Appeals. He states that the applica¬ 
tion here involved does not contain a sufficient disclosure 
to enable persons skilled in the art to which the alleged 
invention appertains or with which it is most nearly con¬ 
nected to construct an operative device. He further states 
that the application here involved does not comply with 
th requirements of Section 4888 of the Revised Statutes 
(U.S.C., title 35, sec. 33) as regards disclosure of the in¬ 
vention and that it does not afford a sufficient basis for 
the allowance of any of the claims set forth in the com¬ 
plaint, for the reasons set forth in the decision of the 

25 Board of Appeals and in the statement of the pri¬ 
mary examiner in answer to the appeal^ copies of 
which will be furnished at the trial. 

16. He is not advised, except by the complaint itself, 
as to the accuracy of the allegation set forth in paragraph 
16 of the complaint. 

W. W. COCHRAN 
Solicitor, United States Patent 
Office, Attorney for Defendant. 

December 11, 1944 
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26 ANSWER TO COMPLAINT 
CIVIL ACTION NO. 26,759 

FILED DEC. 12, 1944, CHARLES E. STEWART, Clerk 

To the Honorable the Justices of the District Court of the 
United States for the District of Columbia. 

1. The defendant admits the allegations of paragraph 1 
of the complaint. 

2. He admits that as Commissioner of Patents, he has 
an official residence in the District of Columbia, but states 
that his legal residence is in the state of Maryland. 

3. He admits the allegations of paragraph 3 of the com¬ 
plaint 

4. He admits that the application of the plaintiff which 
is involved in this action contains allegations correspond¬ 
ing to those of paragraph 4 of the complaint. He denies 

that either the application or the allegations afford 

27 a sufficient basis for the allowance of the plaintiff of 
any of the claims set forth in the complaint. 

5. He admits the filing of the application referred to in 
paragraph 5 of the complaint, but denies that the said 
application affords a proper basis for any of the claims 
set forth in the complaint 

6. 7. 8. 9. 10. 11. He admits the allegations of para¬ 
graphs 6, 7, 8, 9,10, and 11 of the complaint. 

12. He admits that no appeal has been taken from the 
decision of the Board of Appeals to the United States 
Court of Customs and Patent Appeals and that no such 
appeal is pending or has been decided. 

13. He admits the allegation of paragraph 13 of the 
complaint. 

14. He denies that the Board of Appeals held that the 
disclosure of the application here involved may be suffi¬ 
cient to enable persons skilled in the automatic telephone 
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art to construct and operate a device. He admits the re¬ 
maining allegations of paragraph 14 of the complaint. 

15. He admits that the plaintiff disagrees with the de¬ 
cision of the Board of Appeals. He states that the applica¬ 
tion here involved does not contain a sufficient disclosure 
to enable persons skilled in the art to which the alleged 
invention appertains or with which it is most nearly con¬ 
nected to construct an operative device. He further states 
that the application here involved does not comply with 
th requirements of Section 4888 of the Revised Statutes 
(U.S.C., title 35, sec. 33) as regards disclosure of the in¬ 
vention and that it does not afford a sufficient basis for 

the allowance of any of the claims set forth in the 

28 complaint, for the reasons set forth in the decision of 
the Board of Appeals and in the statement of the pri¬ 
mary examiner in answer to the appeal, copies of which will 
be furnished at the trial. 

16. He is not advised, except by the complaint itself, 
as to the accuracy of the allegation set forth in paragraph 
16 of the complaint. 

W. W. COCHRAN, 

Solicitor, United States Patent 
Office, Attorney for Defendant. 

December 11,1944 

29 ORDER FOR CONSOLIDATION 

FILED MAR. 20, 1945, CHARLES E. STEWART, Clerk 

CIVIL ACTIONS No. 26,757, No. 26,758, No. 26,759 

By consent of counsel given at the trial of the above 
entitled causes this 20th day of March, 1945, 

IT IS ORDERED that these actions be consolidated. 

JAMES W. PROCTOR, 

Justice 


March 20,1945. 
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IDS MEMO OPINION 

FILED APR. 27, 1945, CHARLES E. STEWART, Clerk 

CIVIL ACTION Nos. 26,757, 26,758, 26,759 Consolidated. 

According proper weight to the judgment of Patent 
Office officials who have passed upon the questions before 
the court and t;o circumstances unfolded by the entire rec- ' 
ord. the evidence adduced by the plaintiff in the trial of 
this cause does not, in my opinion, suffice to justify the 
court in concluding that there was no rational basis for the 
holdings of said officials that the applications were insuffi¬ 
cient to comply with the statutory requirements as to dis¬ 
closure of the invention. On the contrary, I think there 
were reasonable grounds for their conclusions, which as 
stated in their formal opinions seem plausible and fair. 
It follows that the findings and judgment must be in favor 
of the defendant in each case. 

JAMES M. PROCTOR, 

Justice. 

April 27, 1945. 

109 . FINDINGS OF FACT 

FILED MAY 21, 1945, CHARLES E. STEWART, Clerk 
CIVIL ACTIONS NOS. 26,757, 26,758, 26,759 

1. In these actions which have been consolidated, and 
which are brought under the provisions of R.S. 4915 (U. 
S.C., title 35, sec. 63), the plaintiff, International Standard 
Electric Corporation, as assignee of the patent applica¬ 
tions of William Hatton, Nos. 425,882, 430,629, and 439,364, 
sought to have the Court authorize the allowance of a pat¬ 
ent on each of these applications. 

2. Each of the applications here involved relates to a 
calculating machine of a very complex type, including 
numerous combinations of mechanical parts and of elec¬ 
trical relays and control circuits. 
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3. It has not been established that the electrical relays, 
switches, and other mechanical parts disclosed in the ap¬ 
plications here involved are all devices well known in the 
electrical machine switching art, and particularly auto¬ 
matic telephony and telegraphy. 

4. The inventions of said applications appertain to the 
art of calculating machines. 

110 5. The inventions of said application^ are not most 

nearly connected with the art of electrical machine 
switching, and particularly automatic telephony and tele¬ 
graphy. 

6. The drawings forming parts of the written descrip¬ 
tions of the applications here involved illustrate the relay 
contacts detached from the windings thereof. Such illus¬ 
tration is one of the customary ways of showing electrical 
relay contacts in drawings of electrical machine switching 
systems, and particularly of automatic telephone and tele¬ 
graph systems, and has for many years been accepted by 
the Patent Office in drawings of such systems. 

7. Another customary way of illustrating relays is to 
show their contacts attached to or aligned with the wind¬ 
ings thereof. 

5. It has not been established that one skilled in the 
above-mentioned electrical switching arts know’s how T to 
change drawings illustrating relay contacts detached from 
the windings to drawings illustrating relay contacts at¬ 
tached to the relay windings. 

9. The drawings forming parts of the written descrip¬ 
tions of the applications here involved do not include time 
charts of operations. It has not been established that one 
skilled in the electrical machine switching arts, and par¬ 
ticularly automatic telephony and telegraphy, wrnuld not 
need, and never in practice uses, such time charts to make, 
construct and use the systems and devices illustrated. 
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10. It has not been established that one skilled in said 
electrical switching arts could prepare time charts from the 
written descriptions and drawings of the applications here 
involved. 

Ill 11. It has not been established that the applica¬ 
tions here involved contain sufficient written descrip¬ 
tion. including the drawings, to enable those skilled in the 
art of electrical machine switching, and particularly auto¬ 
matic telephony and telegraphy, to make, construct and use 
the same . 

12. The written descriptions of the applications here 
involved, including the drawings thereof, are not such as 
to enable those skilled in the calculating machine art to 
make, construct and use the inventions. 

CONCLUSIONS OF LAW 

L The aplications here involved do not afford proper 
bases for the allowance of any of the claims set forth in 
the complaints because none of them contains written de¬ 
scriptions satisfying the requirements of R.S. 4888 (U.S.C., 
title 35, sec. 33) for a written description enabling one 
skilled in the art to which the invention appertains or with 
which the invention is most nearly connected to make, con¬ 
struct and use the same. 

2. The complaint in each of the above-entitled actions 
should be dismissed as to all claims involved. 

JAMES M. PROCTOR, 

Justice 
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JUDGMENT 


FILED MAY 21, 1945, CHARLES E. STEWART, 

Clerk 

CIVIL ACTION, No. 26,757 

This action came on to be heard at this tei^m and there¬ 
upon upon consideration thereof, it is this 21st day of May, 
1945. 

ADJUDGED that the complaint be and it is hereby dis¬ 
missed, with costs against the plaintiff. 

JAMES M. PROCTOR^ 

Justice 

I 

113 JUDGMENT 

FILED MAY 21, 1945, CHARLES E. STEWART, 

Clerk 

CIVIL ACTION NO. 26,758 

This action came on to be heard at this term and there¬ 
upon upon consideration thereof, it is this 21st day of May, 
1945. 

ADJUDGED that the complaint be and it is hereby dis¬ 
missed, with costs against the plaintiff. 

JAMES M. PROCTOR, 

Justice 

114 JUDGMENT 

FILED MAY 21, 1945, CHARLES E. STEWART, 

Clerk 
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CIVIL ACTION NO. 26,759 

This action came on to be heard at this term and there¬ 
upon upon consideration thereof, it is this 21st day of May, 
1945. 

ADJUDGED that the complaint be and it is hereby dis¬ 
missed, with costs against the plaintiff. 

JAMES M. PROCTOR, 

Justice 

115 ORDER 

Civil Actions No. 26,757, No. 26,758, No. 26,759 Consolidated 

FILED AUG. 30, 1945, CHARLES E. STEWART, Clerk 
FILED AUG. 20, 1945, CHARLES E. STEWART, Clerk 

Upon consideration of the fact that Casper W. Ooms 
has succeeded to the office of Commissioner of Patents in 
place of defendant Conway P. Coe, resigned, and the fact 
that plaintiff desires to continue and maintain the action 
against said successor, now therefore it is this 20th day of 
August, 1945, 

ORDERED that Casper W. Ooms, Commissioner of 
Patents, be and he is hereby substituted as party defendant 
in place of Conway P. Coe, formerly Commissioner of 
Patents. 

H. A. KLUVEMHANT, 

Justice 
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119 POINTS TO BE BELIED UPON ON 

APPEAL 


CIVIL ACTIONS NOS. 26,757, 26,758,' 26,759 
FILED AUG. 30, 1945, CHABLES E. STEWABT, Clerk 

Now comes International Standard Electric Corporation, 
the appellant in the above-entitled causes, and by its at¬ 
torney, states that the following are the points to be relied 
upon in its appeals, to wit: 

1. The Court erred in holding that it Jias not been 
established that the electrical relays, switches and other 
mechanical parts disclosed in the applications here in¬ 
volved are all devices well known in the electrical machine 
switching art, and particularly automatic telephony and 
telegraphy. 


2. The Court erred in holding that the inventions of 
said applications are not most nearly connected with the 
art of electrical machine switching and particularly auto¬ 
matic telephony and telegraphy. 


3. The Court erred in holding that it has hot been estab¬ 
lished that one skilled in the above-mentioned arts knows 
how to change drawings illustrating relay contacts de¬ 
tached from the windings to drawings illustrating relay 
contacts attached to the relay windings. 


4. The Court erred in holding that it has not been estab¬ 
lished that one skilled in the electrical machine switching 
art, and particularly automatic telephony and telegraphy, 
does not need and never in practice uses time charts to 
make, construct and use the system and the device illus¬ 
trated. 


5. The Court erred in holding that it has not been estab¬ 
lished that one skilled in said electrical machine switching 
arts could prepare time charts from the written descrip¬ 
tions and drawings of the applications here involved. 


6. The Court erred in holding that it has not been estab¬ 
lished that the applications here involved contain sufficient 
written descriptions, including the drawings, to enable those 
skilled in the art of electrical machine switching, and par¬ 
ticularly automatic telephony and telegraphy, to make, con¬ 
struct and use the same. 

7. The Court erred in holding that the written descrip¬ 
tions of the applications here involved, including the draw¬ 
ings thereof, are not such as to enable those skilled in the 
calculating machine art to make, construct and use the in¬ 
ventions. 


8. The Court erred in holding that the applications here 
involved do not afford a proper basis for the allowance 
of any of the claims set forth in the complaints because 
they do not contain written descriptions satisfying the re¬ 
quirements of R.S. 4888 (U.S.C. title 35, section 33) for a 
written description enabling one skilled in the art to which 
the inventions appertain, or with which the inventions are 
most nearly connected, to make, construct and use the same. 

9. The Court erred in dismissing the Bills of Complaint. 

10. The Court erred in not issuing judgments authoriz¬ 
ing the issuance of patents to the plaintiff containing the 
claims in suit 


RALPH B. STEWART 
Attorney for Plaintiff 



44 EVIDENCE ON BEHALF OF PLAINTIFF 
Thereupon 


JOHN WALDHEIM 

was called as a witness for and on behalf of the plaintiff 
and, having been first duly sworn, was examined and testi¬ 
fied as folows: 

DIRECT EXAMINATION 
By Mr. Kolisch: 

Q. Please state your name, age, residence, and occupa¬ 
tion. A. John Waldheim; 507 Murray Street, Elizabeth, 
New Jersey; age 59; patent solicitor and draftsman. 

Q. Mr. Waldheim, the applications which are involved 
in these suits have to do with calculators. Have you 
45 seen these applications? A. I have. 

Q. Will you please state briefly what your qualifi¬ 
cations are to give opinion evidence relating to the art of 
calculators? A. I was formerly in the employ of the 
Underwood Typewriter Company and also in the employ of 
the Remington Typewriter Company, during which time I 
handled many computing machine applications, making the 
drawings thereof and also writing specifications and claims, 
and also checking specifications and claims written by 
others. 

Q. Have you ever made any inventions relating to the 
calculator and allied arts ? A. Yes, I made quite a number 
of typewriter inventions and also quite a number of com¬ 
puting machine inventions. 

Q. About how many all told, Mr. Waldheim? How 
many patents were taken out by you in your name? A. 
About—may I refer to a note? 

Q. Please do, yes. A. (Referring to notes) About 144 
patents in my name, and all but 9 of these were assigned 
either to the Underwood Computing Machine Company or 




36 


to the Remington Typewriter Company. Nine of these are 
inventions that relate to miscellaneous subjects. 

Q. And all the others relate to computing machines 
and typewriters? A. And typewriters, yes. 

Q. What education or qualifications did you have be¬ 
fore you embarked on your careers as patent solicitor 
and draftsman? A. Why, I am a graduate of the 

46 Newark Technical School, a general technical course 
lasting five years, an evening course, and I also took 

a postgraduate course in theoretical and applied electricity, 
which lasted two more years. 

Q. Mr. Waldheim, are you familiar with the skill that 
people engaged in the calculator art have? A. Yes, I am. 

Q. Wil you please briefly state what kind of calculat¬ 
ing machines there are for performing various operations? 
A. Well, there are the purely mechanical machines; 
then there are the combined mechanical and electrically 
operated machines; and then there is the type of electrical 
machine which includes principally automatic telephone 
switching apparatus. 

Q. Now, to which one of these classifications do the 
inventions here in issue belong? A. To the latter one, 
or, in other words, the one that includes automatic tele¬ 
phone switching. 

Q. Is the mechanism used in this last group of cases 
like or comparable with the mechanism used in the first 
two groups, namely, the mechanical and the electrome¬ 
chanical calculators? A. No; it is quite different. 

Q. While you have, I think, stated it, just to make 
sure that this point is crystallized, I wish you would 
state to what art, in your opinion, these inventions relate. 
A. I would say to the automatic switching, especially 
automatic telephone art. 

47 Q. And what would be your reply if I asked 
you to what art these applications or inventions 

most closely appertain? What would be your answer to 
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that? A. They appertain to—bv that you mean to what 
they are closely related, closest related? 

Q. Closely related or belong. A. To the automatic 
telephone switching art 

Q. Mr. Waldheim, if you were asked to make or con¬ 
struct a calculator in accordance with these inventions 
here in issue, whom would you select? By “whom” I 
mean what skill should the man have to do the job? A. 
Automatic telephone switching experience. 

Q. In your opinion would a man skilled in the art of 
mechanical calculators or electromechanical Calculators be 
able to construct such an invention? A. No. I don’t think 

i 

so. 

Q. Would that be true irrespective of the kind of dis¬ 
closure that one gave him? A. Yes, it would be true. 
Mr. Kolisch. Your Witness, Mr. Reynolds. 

i 

CROSS-EXAMINATION 
By Mr. Reynolds: 

Q. Have you read the applications that are involved 
in these actions? A. Yes, I have. 

Q. Do you feel that you personally could construct 
a machine, on the basis of that disclosure alone, that 
would operate? A. No. 

48 Mr. Reynolds. That is all. 

Mr. Kolisch. Just one question. 

REDIRECT EXAMINATION 
By Mr. Kolisch: 

Q. If you were asked to construct—while I may have 
asked you this—the machine described and disclosed here, 
what would you do? A. I would seek an automatic tele¬ 
phone switching man, a man versed in that art. 
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Q. Do von know of anyone skilled in the calculator art 
who could construct such a machine? A. No, I don’t 
know of anyone. 

Mr. Kolisch. Thank you. 

RECROSS EXAMINATION 
Mr. Reynolds: 

Q. Do you know of anyone who, in your opinion, could 
construct such a machine? A. Anyone irrespective of his 
experience? 

Q. That is right. A. Yes, I know of one. 

Q. Well, how do you know that he could construct it 
if you can’t? A. Beg your pardon? 

Q. How do you know that he could construct it? A. 
Because of his experience. 

Q. You mean in your opinion he would be able to con¬ 
struct it? That is what you mean, isn’t it? A. In 
49 my opinion, yes. 

Mr. Reynolds. All right. That is all. 

The Court That is what you refer to, a man in this 
automatic telephone switching— 

The Witness. That is right. 

The Court —would? 

The Witness. Correct 
The Court All right 

(The witness left the stand.) 

Thereupon 

LESLIE BAINES HAIGH 

was called as a witness for and on behalf of the plaintiff 
and, having been first duly sworn, was examined and testi¬ 
fied as follows: 
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DIRECT EXAMINATION 
By Mr. Kolisch: . 

Q. Mr. Haigh, will yon please state your name, age, 
residence, and occupation? A. Leslie Baines Haigh; age 
43; my address is 535 Hillside Terrace, West Orange, New 
Jersey; my occupation is chief engineer. 

Q. Of what company are you the chief Engineer, Mr. 
Haigh? A. Of the Federal Telephone & Raido Corpora¬ 
tion, which is a subsidiary of International Telephone & 
Telegraph Corporation. 

Q. Where is their factory located? A. In Newark, 
New Jersey. 

Q. What kind of things does your company manu¬ 
facture? A. Telephone and telegraph switching 
50 equipment. Tele-communications switching equip¬ 
ment, more broadly. 

Q. How long have you been connected witjh the Federal 
Company? A. Four years, since 1941. 

Q. At the same place in Newark, New Jersey? A. 
Same place in Newark, yes. 

Q. And will you briefly outline what your practical 
experience was before you started to work f<j>r the Federal 
Company in Newark? A. Since 1923 I havfe been a mem¬ 
ber of the same parent corporation, in different subsidi¬ 
aries of it. From 1923 to 1929 I was in London with the 
Standard Telephones & Cables, Limited. My duties were to 
design circuits for telephone switching equipment. From 
1929 to 1936 I was in Paris, another subsidiary, the same 
parent company, “L.M.T.,” known as. From 1936 to 1940 
I was in Antwerp with the Bell Telephone Manufacturing 
Company, also a subsidiary of I.T.T. 

In Paris I was in charge of a group of engineers de¬ 
signing circuits for automatic telephone switching sys¬ 
tems. In Antwerp I was in charge of a group of engineers 
engaged in designing and developing automatic telephone 
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and telegraph switching systems and electrical calcula¬ 
tors. 

Q. What was your education or qualifications before you 
started some 20-odd years ago to work for the various 
subsidiaries of the International Telephone & Telegraph 
Company? A. I attended Cambridge University, Eng¬ 
land, took a course in electrical and mechanical en- 

51 gineering, and I now hold the degree of M. A., mas¬ 
ter of arts. 

Q. Mr. Haigh are you in a position to give opinion 
evidence as to the skill of the average skilled man in 
the various electrical switching arts in which you have 
worked? A. I believe so. 

Q. Now, is that true for the skill of such men in any 
one country, or are you familiar with their skills in 
various countries? A. I believe I am familiar with the 
skills in four or five countries. 

Q. Which are? A. England, France, Belgium, and the 
United States. 

Q. Are you familiar with the skills only of men such 
as were employed at different times with you and by your 
company, or are you familiar with the skills of men em¬ 
ployed by other companies in the electrical communica¬ 
tions business, such as telephony and telegraphy? A. I 
believe both. 

Q. Could you name some of the American Companies 
who are engaged in such business and with whose skill or 
with the skill of whose engineers you are familiar? A. 
Western Electric, in Kearny, New Jersey; Automatic 
Elctrical Company, Chicago, Illinois. e 

Q. Mr. Haigh, have you read the three applications 
which are involved in these suits? A. I have. 

Q. Do you understand their disclosures? A. I do. 

Q. Will you please explain to his Honor briefly what 
this invention is all about, and particularly how it 

52 is related generally to calculators and to machine 
switching? A. This invention relates to a type of 
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equipment which has been more broadly coveted in patent 
applications than by the present three. It is equipment 
which might be described as remote-control calculating 
equipment. That is to say, it is a calculator in which the 
amount of equipment used by the operator is reduced to 

a Tninimnm 

As Mr. Kolisch has explained, the operator has a small 
box about 6 by 6 on his desk ,and that’s all. The box 
contains, as described, a set of push buttons with which 
the operator conveys his problem, and it contains a small 
tape printer somewhat analogous to the stock exchange 
ticker. The rest of the equipment, the part that is used 
for calculating proper, is located somewhere else and is 
connected with it by wiring. It follows from that that it is 
largely electrical. 

The equipment located elsewhere, perhaps in the cellar, 
is contained in a cabinet which might be so wide and per¬ 
haps so high (indicating). 

The Court Well, give those dimensions. 

The Witness. Perhaps 6 feet high, 6 feet wide, a 
foot deep, and contains apparatus of the type familiarly 
used in the automatic telephone switching ait, and nothing 
but that 

It is true, I believe, to state that the object of designing 
this equipment this way was to demonstrate that, using 
nothing but apparatus of the type familiarly used in auto¬ 
matic telephone or telegraph switching ,it is possible to 
design and construct an electric calculator. 

By the Court: 

53 Q. You mean, to construct the particular calcu¬ 
lator that is disclosed in these specifications ? A. 

Yes. 

Q. In these claims? A. Yes. 

Bv Mr. Kolisch: 

m 

Q. Following up the question that the Court asked 
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you, Mr. Haigh: In your opinion do these specifications, 
description, claims, and drawings contain the information 
necessary for one skilled in the art to construct these cal¬ 
culators? A. I believe they do. 

Q. Would one skilled in the art need any extraneous 
information from the inventor in addition to what is con¬ 
tained in these disclosures, in order to construct the in¬ 
vention? A. No. 

Q. Now I will ask you to state again, possibly, just 
in what art the man would have to be skilled in order to do 
this job of constructing the invention on the basis of this 
disclosure. A. A man skilled in the art of automatic 
telephony would, I believe, be able to construct this ma¬ 
chine. 

By the Court: 

Q. Telegraphy? A. Telegraphy or telephony. 

Q. Yes. 

By Mr. Kolisch: 

Q. Mr. Haigh, would you be able to do so? A. I 
believe so. 

54 Q. Would one have to be an expert in the art, 
or would, in your opinion, the average skilled man in 
those arts, the telephone and telegraph switching arts, be 
enabled to construct the invention? A. I believe the man 
with average skill would be able to do it. 

Q. How many people of such average skill do you 
have in your organization at the Federal Telegraph Com¬ 
pany in Newark, New Jersey? A. Perhaps a hundred. 

Q. Who could do this job? A. Yes. 

Q. Now, how many such skilled men would you expect 
to find in the factories or in the laboratories of the Western 
Electric Company? A. Several hundreds. 

Q. And how about the Automatic Electric Company of 
Chicago? A. A hundred or more. 

Q. How about the other companies in Paris and Ant- 
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werp and in London with which you were associated? A. 
More than a hundred. 

Q. Now, Mr. Haigh, the Patent Office Examiner has 
objected to the drawings of the patent applications on the 
ground that the relay contacts are shown detached from 
the relay windings rather than attached thereto. I hand 
you a set of the drawings of the patent application, as 
well as two patents, two of the many which were cited by 
the Patent Office during the prosecution of these patent 
applications. These patents are the patent to Smith, 
55 2,176,929, and the patent to Weiner, ^o. 1,813,830. 

Will you please, with the aid of these drawings, 
explain to his Honor what detached and attached contacts 
mean? First take up the patent drawings apd then these 
patents. 

The Court. Do you mind, Mr. Haigh, if you will be 
good enough to stand and put these up here? 

The Witness. All right. 

The Court. I am not very mechanically inclined, but— 
you gentlemen may come up if you wish. 

(The witness and counsel for both sides stood at the 
bench during the following testimony.) 

The Witness. That, your Honor, is the circuit drawing 
in the so-called detached manner in which—jE should first 
say that a relay, switching relay, used in Ifhe automatic 
telephone art consists of a wound bobbin, which is repre¬ 
sented conventionally like this (indicating). 

By Mr. Kolisch: 

Q. Small square? A. Small square. 

Q. Small oblong. A. And a number of pairs— 

Q. Pardon me, Mr. Haigh. These relays are about 2 
inches long? A. 3 inches. 

Q. 3 inches long, and about half an inch in diameter? 
A. Perhaps a little bit more than that; maybe 3 inches 
by 1 inch by 1 inch, on an average. 
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Mr. Kolisch. I just want to give your Honor an idea 
of dimensions. 

56 The Court. Yes. 

The Witness. And the relay carries a number of 
pairs of contacts, springs, which open and close and make 
electrical contacts. 

Now, in a detached contact drawing such as this, in 
drawing a circuit we separate the bobbin from the con¬ 
tacts, which are conventionally shown like that in many 
different kinds of circuit drawing. This relay might have 
10 or more pairs of such contacts, and they would not be 
directly asociated with this on the drawing. They would 
be placed on the drawing where they are most clearly to bo 
read. 

In the attached form of drawing— 

By Mr. Kolisch: 

Q. And you are referring now to Fig. 14 of patent 
No. 1313,830? 

The Court That is the Weiner patent? 

The Witness. That is the Weiner patent. 

That relay shown conventionally by this squiggle indi¬ 
cates the same thing as that box indicates; that is the 
bobbin. And these devices here all respresent pairs of 
contacts. That is one contact, and that is the other of a 
pair (indicating); and in order to associate all the con¬ 
tacts of the relay with the relay it is necessary to bring 
the wire wherein this contact, for example, is to be placed, 
which might be way over there (indicating)—to bring it 
over with two leads into here (indicating), and then—and 
thereby complicate unnecessarily the drawing. We believe 
that a drawing, particularly a drawing of a complicated 
circuit such as you have in these calculating machines, is 
very much clarified by detaching the contacts in 

57 that manner. 

By Mr. Kolisch: 

Q. Mr. Haigh, will you refer to some of the drawings? 
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I happen to open to your Fig. 4 of the Smith patent to 
which I referred, and show his Honor how the attached 
contacts are shown there. A. This is a drawing which is 
more akin to that, in that the bobbins are shown in the same 
way. 

I 

By the Court: 

Q. Now, the one you refer to, that is the drawing for 
this particular— A. Application in question. 

Q. Application we have in question? A. Yes. 

Mr. Kolisch. In all the three cases, your Honor, the 
drawings are identical; the issues are identical. 

The Witness. This is perhaps a better comparison. 

The Court This is the Smith patent? 

The Witness. Smith patent 

Mr. Kolisch. Smith patent. 

The Witness. Here these relays have many contacts 
on them. Here is a bobbin, and you see a pair of contacts 
on that side, a pair of contacts on this side. Now, we would 
show that bobbin separately like this, with no contacts as¬ 
sociated with it (indicating), and these contacts belonging 
to a relay we would show in the most convenient place on 
the drawing, on this page or on another page. 

By Mr. Kolisch: 

Q. How would you identify those contacts? For 
58 instance, let us take any relay. A. There is a relay 
identified as “CA”. Its contacts are shown as 
“CA1”. That pair of contacts belongs to this relay. 

Q. Whenever you see “CA” next to a contact, you 
know that that belongs to that relay? A. I don’t see 
another one. There is “CA4”. There is a pair of contacts 
belonging to that relay. I don’t see another one on this 
page, but there is probably another contact on another 
page. 

Q. Now, Mr. Haigh, taking the Hatton drawings, these 
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detached drawings, could one skilled in the art make from 
that an attached contact drawing! A. Undoubtedly. 

Q. And the two would be identical! A. Yes. 

Q. As far as their meaning is concerned! A. Yes. 

Q. Well, what would be the difference as to the space 
required! How many sheets of drawings would have to 
be prepared for the Hatton case to show it with the con¬ 
tacts attached, assuming that you wanted to have the same 
visibility as you have in the detached contact drawing! 
A. Twice as many or more, because of the complication 
of this kind of circuit, wires running all over the place. 

The Court. Referring to the Weiner drawings! 

By Mr. Kolisch: 

Q. And also, I take it, to the Smith drawings? A. In¬ 
deed, to that, too; yes. 

59 Q. What is your testimony as to the legibility, 
as to the ease of following one as compared to the 
other? A. Aided by description, I have no hesitation in 
saying that that is clearer to a— 

Mr. Reynolds. You mean by that, the Hatton de¬ 
tached drawings ? 

The Witness. The Hatton detached.—to a man who 
is skilled in the circuit art, switching art. 

Bv Mr. Kolisch: 

Q. Well, now, will you please state wrhether detached 
and attached contact types of drawings are a novelty 
in this case or whether they have been used by those 
skilled in this particular art before! A. They have been 
used for many years. 

Q. Both types? A. Both types. 

Q. In your experience as an engineer have you had the 
opportunity to examine patents? A. Many times. 

Q. Including American patents? A. Including Ameri¬ 
can patents. 

Q. Could you state whether both ways of showing 
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electrical circuit—namely, detached and attached—have 
been used in patents? A. They have. 

Q. Including United States patents? A. Yes, sir. 

The Court. If we are through with the exposition 
of the drawing, perhaps we had better give the re- 
60 porter a little better chance. 

Mr. Kolisch. Well, just a moment I have some¬ 
thing I would like to show. 

The Court Do you have something else? 

Mr. Kolisch. Yes, sir. 

By Mr. Kolisch: 

Q. I hand you, Mr. Haigh, copies of United States 
patents 2,256,872, 2,253,218, 2,262,446, and 2,265,235. Will 
you please briefly explain to his Honor what these patents 
relate to and what manner of circuit illustration they use 
as to detached or attached contacts? 

The Court. Are they in this? Are they in support of 
the application? 

Mr. Kolisch. Yes, in support of the fact that the 
United States Patent Office is accepting detached contact 
drawings as a standard matter; in other! words, that 
Hatton is not using— 

The Court Oh, these are in other cases, iot in Hatton? 

Mr. Kolisch. Well, these are patents issued by the 
United States Patent Office. 

The Court. I see. 

The Witness. This patent, your Honor, relates to— 

Bv Mr. Kolisch: 

* 

Q. Give the number. A. 2,253,218 relate^; to automatic 
telephone systems, and the drawing is made up on the 
detached contact principle. 

By the Court: 

Q. Such as in the Hatton case? A. Such as in the 
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Hatton case. There is much more resemblance between 
that and that than there is between this and this 

61 (indicating). 

The next one, No. 2,265,235, also relates to auto¬ 
matic telephone systems and also is drawn in the detached 
contact manner, and these contacts are quite separate from 
the bobbin. There is another way of showing the bobbin, but 
it is still a square box. 

Patent 2262,446 relates to an automatic switch for use 
in automatic or like systems. That is a patent by the com¬ 
pany that I mentioned, the Automatic Electric, Chicago, 
and that again has contacts in the detached contact manner. 

By Mr. Kolisch: 

Q. Will you compare its illustration with the Hatton 
illustration? A. Yes. Here these bobbins correspond 
rather exactly to those bobbins and these contacts; pairs 
of contacts correspond to these contacts here, very much 
akin. 

Q. And they also use the same method of indicating, 
by means of the same reference letters ,the relays and the 
contacts? A. 4 ‘DA” refers to this bobbin, and 44 DAI” is 
one of the contacts belonging to that relay, in the same way 
as 44 CA” was the designation of the bobbin, and “CA4” 
is one of the contacts belonging to that relay. 

Q. Finally? A. Finally, patent 2,256,872 relates to a 
telephone system, and there again we have the detached con¬ 
tact method of drawing. Here is a bobbin and there is an¬ 
other bobbin without a box around it (indicating). There 
are no contacts associated with it; the contacts are 

62 here (indicating), quite separate and detached. The 
result of drawing it this way makes that a much 

clearer exposition of the circuit in the invention. 

Mr. Kolisch. All right. 

By the Court: 

O. Would that be one which the average worker in the 
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art would more clearly be able to understand and follow, 
do you think? A. I believe so, your Honor; in the case 
of a complicated circuit particularly. 

(The witness resumed the stand, and counsel re¬ 
turned to the trial table.) 

By Mr. Kolisch: 

Q. Mr. Haigh, you spoke of a bobbin. That means the 
same thing as a relay coil? A. Belay coil. 

Mr. Kolisch. I offer in evidence the six patent speci¬ 
fications about which the witness testified and which 
were identified in his testimony, if I may. 

The Court Very well. Without objection they may 
be admitted. They are pretty well identified. 

Mr. Kolisch. They are identified. Number the whole 
batch as Plaintiff’s Exhibit 1. 

The Court Yes; they were well identified. Be careful 
which is marked for identification. 

(Group of six patent specifications was marked 
Plaintiff’s Exhibit No. 1 and received; in evidence.) 

Mr. Kolisch. Yes. To avoid duplication I am not in¬ 
troducing the drawings because my friend Mr. Rey- 
63 nolds is going to introduce the drawings in evidence. 

By Mr. Kolisch: 

Q. Mr. Haigh, I think his Honor asked you whether 
one skilled in the art, as we identified him previously, 
would understand a detached-contact drawing such as is 
illustrated in Hatton. What is your answer? A. Yes, he 
would. 

Q. I think I asked you this, but just to make sure- 
If he wanted to make attached-contact drawings out of 
that, could he do so? A. He could. 

Q. You testified that at various times you have been in 
charge of engineers skilled in this art and have been as- 
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signing work to them; is that right? A. That is right. 

Q. Did those engineers whom yon employed and to 
whom yon assigned work at various times have, or do they 
now have—the engineers whom you have employed—the 
skill to read such detached-contact drawings or, if required, 
to convert them to attached-contact drawings? A. Yes. 

Q. Now, the second and the only other objection that 
the Patent Office made to these disclosures is that the draw¬ 
ings are not supplemented by what the examiner calls 
time charts. Will you please, possibly with the aid of the 
Smith patent, 2,176,929, explain to the Court what a time 
chart means? 

(The witness and counsel for both sides stood at 
the bench.) 

The Witness. A time chart, your Honor, is a chart 
which indicates the sequence in which the relays 
64 or switches in a circuit operate, the sequence in time. 

I haven’t seen this one before, but I imagine time 
starts from the left— 

Mr. Kolisch. Yes. 

The Witness. —and advances to the right. That would 
represent the change of a relay from the unoperated to the 
operated condition, and the relay—this one would be relay 
29, I take it. 

Mr. Kolisch. Yes. 

The Witness. —which would operate at that instant 
and would be followed by relay 41 that instant. Relay 192 
would operate at that instant, and there are several op¬ 
erations taking place at the same time: as, for example, 
here in the same vertical line, which means the same time, 
something happens to relay 809; there (indicating) to relay 
814; and there (indicating) to relay 816; and when a number 
operations take place at the same time or substantially at 
the same time, it is very often helpful to draw up a chart. 
It assists the reader’s memory. Even though the statement 
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may be in the description that these events take place at 
the same time, it assists the reader to appreciate the situa¬ 
tion, by a picture in a nutshell In the case of our applica¬ 
tions, the applications in question— 

. I 

By Mr. Kolisch: 

Q. You mean the Hatton applications? A. The 
Hatton applications. There is only one case, I believe, 
in which two events take place at the same time, and 
therefore there is no need for a man constructing this 
device or operating it to have such a time chart if he 
has his description, and I may say that he would 
65 not need it in any case. It might conceivably help 
him. 


By the Court: 

Q. Your idea is, where there are a series of such opera¬ 
tions, that by visualizing it to the worker it simply sim¬ 
plifies it for him? A. Yes. 

Q. In interpreting it? A. I would say it is an aid to 
his memory. 

Q. Yes. A. Even though the whole operation be de¬ 
scribed in words, it might conceivably help him if he had a 
chart to assist his memory. 

By Mr. Kolisch: 

Q. Would he need such chart to construct or to operate 
the machine? A. No. 

Q. As a matter of fact, in the machine Switching art, 
including these electric calculators, do men | skilled in the 
art use time charts for constructing or operating such 
machines? A. Speaking generally, I don ’t think so. 

Q. And in this specific case, as to these Hatton inven¬ 
tions, do you see the need for such time charts? A. No. 

Q. Now, if one skilled in the art thought that he would 
like to have a time chart, could he, from the information 
contained in these Hatton drawings and description, write 
his own time chart? A. Certainly. 
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(The witness resumed the stand, and counsel re- 
66 turned to the trial table.) 

By Mr. Kolisch: 

Q. As a matter of fact, Mr. Phinney just reminded me 
that the electric calculator built in accordance with these 
Hatton inventions which is in your factory is being serviced 
and maintained by a man who never had and never saw a 
time chart; is that right? A. That is correct. That is to 
say, he does not use a time chart. He may have seen one, 
but he does not use one. 

Q. Did this man have a time chart for the particular 
Hatton machine about which we are talking? A. Not to 
my knowledge. 

Q. Finally, I ask you whether one skilled in the art to 
which these inventions relate or to which they most nearl> 
appertain—whether he could, on the basis of the informa¬ 
tion contained in these applications, make, construct, or 
use these inventions. A. I believe so, yes. 

Mr. Kolisch: Your witness. 


CROSS-EXAMINATION 


Bv Mr. Revnolds: 

Q. Do you have any knowledge of these inventions 
other than what is contained in the applications? . A. Yes. 

Q. Did you ever try to construct this device yourself? 
A. No. 

Q. Were you ever asked to try to construct it? A. No. 

Q. Assuming that you were to try to construct 
67 it, what would be the first thing you would do? 

A. To design some relays to fulfill the require¬ 
ments of the circuit as shown, that is to say, to collect 
together the contacts that belong to each particular relay 
on paper and assign a relay from manufacturer’s stock to 
do that job. 








53 


Q. Now, it would be necessary to have some calculating 
machine construction to practice this invention, would it 
not? A. No, none at all. 

Q. You mean you can carry out this invention on elect¬ 
ric circuits alone? A. Yes. 

Q. Without any physical structure? A. Yes; it was 
done. 

Q. Will you explain how the printing is doiie, then ? A. 
The printing? 

Q. Yes. A. The printer is a device very much like a 
ticker. 

Q. That is a mechanical device, isn’t it? A. That is a 
mechanical device. 

Q. And you would have to have one, wouldn’t you? A. 
Yes. 

Q. Is that disclosed in this application? A. By refer¬ 
ence only. 

Q. In other words, there is no specific description of 
the structure of that printer, is there? A. t don’t think 
so. 

Q. Wouldn’t you have to have some calculating mechan¬ 
ism? A. No. 

68 Q. Well, will you explain briefly how the calcu¬ 
lation is performed by one of these circuits without 
mechanism? A. Yes. Supposing we take a very simple 
case of adding 2 and 2. We take a stepping relay, a stepping 
switch of the type familiarly known in the automatic tele¬ 
phone art. 

Q. Is that described in the application? A. Yes. 

Q. Where, please (handing application to the witness)? 
A. I don’t see it, in the short time I have had to studv 
this, a direct reference to the telephone type switches. I 
believe it is in there. I see the first reference here to ac¬ 
cumulating switches. I believe that if I were to study this 
I could find the answer to your question, but I haven’t 
seen this specification for some time. 

Q. Well, is the actual mechanical construction of such 
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a switch described in that application? A. No, I don’t 
suppose it is. I think we shall find, on examining this, that 
it is described by reference to the telephone art, in which 
such switches are familiarly known. 

Q. And that is true of a great deal of the mechanism, 
is it not; that you have got to bring in structure that is not 
specifically shown or described in the application? A. 
Yes. that is true. 

Q. Now, is it your testimony that a man who is skilled 
only in the telephone art, and knows nothing whatever 
about a calculating machine, could construct this device? 
A. Yes, he could. 

Q. Even if he had never seen— A. He did. 

69 Q. —a calculating machine? A. He did. 

Q. He would know exactly what sort of a print¬ 
ing device to use, would he? A. No, not the printing de¬ 
vice itself. 

Q. In other words, you have got to have some knowledge 
of calculating-machine art as well as of telephone art, have 
you not? A. No. 

Q. To practice this invention? A. No. Some know¬ 
ledge of printing. Printing telegraph art. Not calculating 
I am not aware of any other printer used in relation to a 
calculator which is like this one at all. I know of a tele¬ 
graph printer which is like it in many respects. 

Q. Well, this invention contemplates the carrying out 
of calculating operations, does it not? A. Yes. 

Q. . Does anyone who is skillful in the telephone art 
know* how calculating operations are carried out? A. I am 
afraid T didn’t get that, Mr. Reynolds. 

Q. Would an ordinary worker in the telephone art, un¬ 
derstand the principles of calculating by mechanical de¬ 
devices? A. I wouldn’t think so, not an ordinary worker. 

O. And there is no specific structure shown in this ap¬ 
plication that will actually carry out a calculation and print 
a result, is there? A. By reference only: by reference 
to another application. 



Q. In other words, it is just a matter of reading 
70 into this disclosure a lot of other arts tnat are men¬ 
tioned by name but whose structure is npt described; 
isn’t that right? A. Yes. 

Mr. Reynolds. I think that is alL 
By the Court: 

Q. Are they mentioned by name? Are those names 
familiar to one in the art, so that there woul<} be any way 
of identifying a particular reference that is made by the 
use of such names? A. I believe so, your ponor. 


Mr. Kolisch. That was the specific question that I 
was going to ask the witness, but I will elaborate somewhat 


The Court. Pardon me; perhaps I ought to wait 

Mr. Kolisch. No; it is very helpful, your Honor. 1 
shall elaborate somewhat. 


REDIRECT EXAMINATION 

By Mr. Kolisch: j 

Q. In my copy of the specification, Mr. Haigh, I notice 
a description of relays and step-by-step switches generally 
on page 7. Will you please refer to this and read to his 
Honor some of the passages that would aid one skilled in 
the art to find, determine, what kind of mechanism to use 
in connection with these circuits? A. I read from page 2, 
your Honor: 

“Figure 11 shows the circuit of an operator’s station 
apparatus consisting of a kev-set KS, by means of which 
computing problems may be submitted to an electrical 
calculator for solution, and a printer P by means of which 
both the problem submitted to, and the solution 
71 obtained by, the calculator may be recorded on a 
paper tape. 

The key-set KS includes ten interlocking push button keys. 
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designated appropriately, for submitting the ten digits 
0—9, respectively, and ten similar keys, designated as 
follows, for transmitting operation signs:-” 

And there is a list of plus, minus, decimal point, equals: 
there is a list of different kinds of operation signs which I 
won’t trouble the Court with. And I have continued: 

“The key-set KB is of any well known type in which 
the depression of any one of twenty keys actuates a 
mechanism whereby the remaining keys are locked and 
cannot be depressed and in which the locked keys are 
freed and the depressed key restores automatically to its 
normal position when the pressure thereon is released. 
A locking magnet K7 is, however, provided which, when 
energized, causes all the twenty keys to remain in the 
positions in which they stand at the moment of energi¬ 
zation. As the details of construction of this key-set 
form no part of the present invention, they are not de¬ 
scribed fully herein.” 

Q. Mr. Haigh, if I may interrupt: Would one skilled in 
the electrical switching art, more particularly in the tele¬ 
graph printing or the telegraph switching art, know from 
such disclosure what kind of printer to use in this inven¬ 
tion? A. So far I have described the key-set; he would. 

Q. Please continue. A. (Reading:) 

72 “The printer P is capable of printing in turn on a pa¬ 
per tape, from a type wheel any of twenty characters 
corresponding to the designations of the twenty keys in 
the key-set KS *•*. The type-wheel is positioned by a 
mechanism controlled by five selector magnets K1—K5, 
and a character is selected for printing by the simultan¬ 
eous energization of not more than four of these mag¬ 
nets in an appropriate combination.” 

Q. Now, Mr. Haigh, would that information convey 
anything to one skilled in the telegraph art? A. I believe 
so. It is a device which has already been used in the tele¬ 
graph art. 
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Q. How long, to your knowledge, have such devices been 
used in the telegraph art? A. Twenty yearsi 
Q. Please proceed. A. (Reading:) 

4 ‘In the normal position of the type-whe^l, that is to 
say, when none of these magnets is energized, the char¬ 
acter 0 is selected. Printing of the selected, character is 
effected by the energization of a printing magnet K6; up¬ 
on the release of this magnet, the paper tape is advanced 
by a distance sufficient to clear the printed character. 
As the details of construction of this printer form no 
part of the present invention, they are pot described 
fully herein.” j 

Q. Would the description that is contained here give 
the necessary information to one skilled in t|ie art to ob¬ 
tain the balance of the information elsewhere? A. 
73 Yes. | 

Q. Please continue. A. (Reading:!) 

“The operator’s station apparatus is connected to the 
calculator, which may be remotely situated with respect 
thereto, over a multi-conductorline, of which wires 1—8 
and 16 * * * are used for signalling from the Station to the 
calculator and conductors 9—15 for signalling from the 
calculator to the station.” I believe this can be more— 
Q. Yes. Now, if you would refer to the passage in the 
description, that after the drawings have generally been 
described, where the other mechanism is described. 
A. (Reading:) 

“In order further to facilitate reading of the circuits, 
which are built up exclusively of relays,! step-by-step 
switches and resistances of types used widely in telephone 
exchange systems, the drawings have been prepared in 
the well known “detached contact” form. ( All contacts 
of relays, and all switch-banks of switches, assigned to a 
particular circuit are to be found within the Figures as¬ 
signed to that circuit. Thus, the magnet coils and con¬ 
tacts of all relays and the magnet coils, interrupter con¬ 
tacts and banks of all switches in the Transfer circuit. 
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for example, are to be found within Figures 25 and 26. 
The contacts of the relay of which the magnet coil is des¬ 
ignated TLL for example are designated TLL1, TLL2, 
etc. 

74 Similarly, the banks and wipers of the switch of 
which the magnet coil is designated T2 for exam¬ 
ple, are designated T2A, T2B, etc. and the interrupter 
contacts are designated T21.” 

Q. Now, Mr. Haigh, would the information contained 
in the passage that you have just read convey the necessary 
information to one skilled in the machine switching art as 
to the kind of relays and step-by-step switches that he 
should use? A. To a telephone man ,undoubtedly. 

Q. Were there, at the time the Hatton application was 
filed, such relays and switches available to one skilled in 
the art, in this country? A. There were. 

Q. How long have such relays and switches been avail¬ 
able to those skilled in the telephone art? A. Thirty years. 

Q. Now, Mr. Haigh, we have now read passages from 
the specification, first, relating to the operator’s keyboard; 
second, relating to the printing mechanism; third, relating 
to the relays and step-by-step switches. Are there any 
other mechanical gadgets used in this electrical printer of 
Hatton’s? A. There are resistances which were men¬ 
tioned also: resistors. 

Q. And anything else? A. I think not. 

Q. Now, is any of these five things that you have men¬ 
tioned related to or common in the mechanical calculator 
art, or are these things that are used in the machine switch- 
ins: art such as telegraphy and telephony? A. The printer 
might be associated with a mechanical calculator, but 

75 none of the other parts .none of the relays, step-by- 
step switches. 

Q. You say the printer might be associated with the 
mechanical calculator or it might be associated with any 
telegraph system: is that right? A. Yes. 

Q. Just in summing up: Would one skilled in the tele- 
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graph and telephone arts need any additional information, 
any information in addition to what is contained in the 
passages that you have read and in the drawmgs and the 
detailed description; would he need such additional in¬ 
formation to construct the invention? A. The calcula¬ 
tor proper, no. lie would need additional information for 
the printer. That is not described in detail here. 

Q. And has the invention anything to do with the par¬ 
ticular printer? A. No. 

Q. The printers, I take it, of this general type are well 
known in the art? I think you said that they have been 
known for twenty years? A. That general type. That 
detail design, no. 

Mr. Kohlisch. That is all. 

76 RECROSS EXAMINATION 

By Mr. Reynolds: 

Q. Is this key-set that you have been describing stand¬ 
ard equipment in the telephone art? A. No. 

Q. Then how would a skilled worker in tjhat art that 
had nothing to do with calculating machine^ know what 
that was all about? A. This invention does not relate to 
the printer or the key-set, and he would require additional 
information. 

Q. Well, I understood you to testify that a man who 
was skilled in the telephone art and knew nothing what¬ 
ever about calculating machines could construct this device; 
is that your testimony? A. Yes, but he woul^l have avail¬ 
able to him the other patent applications describing the 
printer and key-set. 

Q. You mean he could do it with the help rjf some other 
people, then; is that right? A. Yes, I imagine so. It is 
a big work for one man, in any case; it woiild take him 
four or five years. 
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Q. But he himself wouldn’t be able to do it without 
getting some information that is not given in this applica¬ 
tion; isn’t that true? A. Which is not given in that appli¬ 
cation but which I believe is referred to in that application. 

Q. But it is not information that would be possessed 
by the ordinary worker in the telephone art, is it? A. No. 

Q. So that this device does involve actually some 
77 calculating machine mechanism, doesn’t it? A. No. 

Q. Well, isn’t this key-set a part of a calculating 
machine mechanism? A. Yes, but it is also part of a 
printing telegraph. I relate it more to a printing telegraph 
than to a calculator. 

Q. Well, does a printing telegraph have a key for in¬ 
dicating that the solution to a preceding problem is re¬ 
quired? A. No, not specifically. It could have. 

Q. That is part of this kev-set, though, isn’t it? A. 
Could have. Printing telegraph could have all kinds of 
characters. 

Q. But a man who didn’t know anything about calculat- 
ting machines wouldn’t know what that key was, would 
he? A. No. 

Q. Now, in the specification of the application, on page 
3. the statement is made, “the operator’s station appar¬ 
atus is connected to the calculator”. What calculator is re¬ 
ferred to there? A. The calculator described in the speci¬ 
fication. I believe the initial paragraphs describe that the 
invention relates to two parts: the calculator proper, which 
is the device which I described as being placed in the cellar; 
and the operator’s station equipment, which is placed on 
a desk. 

Q. They don’t describe a calculator sufficiently to en¬ 
able anyone to make it from that description alone, do 
they? A. T believe so. 

O. You think that a man with no experience in the 
calculator art could construct a calculator simulv on 
7$ the basis of the description given in the first few 
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pages of this specification; is that true? A. The first 
few pages? No. 

Q. Well, is it described anywhere other than in the first 
few pages? A. Yes; in the body of the specification. 

Q. Describes the mechanism of the calcialator, does it? 
A. No. 

Q. It would have to have some mechanism, wouldn’t 
it? A. It would have relays, and it would have 
stepping switches which are described by reference to the 
well known telephone switching art, and the invention re¬ 
lates to means of connecting those well known devices up 
in such a way as to carry out calculating operations. 

Q. Without any mechanical device whatsoever; is that 
it? A. Other than this, yes. 

Q. Well, how— A. The relay is a mechanical device, 
of course, but it is not one of the type which is normally 
associated with calculators, mechanical calculators. 

Q. But you would have to have a particular key-set 
which is not known as such in the telephone art, wouldn’t 
you? A. Yes. 

Q. And you would have to have a printing mechanism 
which isn’t known in the telephone art? A. Telephone 
art, yes; but they are well known in the telegraph art, 
both. 

Q. But they wouldn’t be known to the ordinary worker 
in the telephone art, would they? A. No. 

Mr. Reynolds. That is all. 


79 REDIRECT EXAMINATION 

By Mr. Kolisch: 

Q. Mr. Haigh, you said, I think, in reply to some of 
the question of Mr. Reynolds, that a man skilled in the 
machine switching art not only could but did build, on 
the basis of this information, calculators. Did you say that? 
A. Not one man. A group of men. 
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Q. Well, a group of men. Now, what was the skill of 
these men? A. They were men who had spent a number 
of— 

Mr. Reynolds. That is getting into hearsay, your 
Honor, unless we know when this thing was built and who 
built it, and so on. 

Mr. Kolisch. The examiner saw it. I am going to 
examiner him about that. 

Mr. Reynolds. Well, go ahead. 

Mr. Kolisch. Yes. 

The Court I understood him a while ago to say that 
he had seen it built. 

Mr. Kolisch. Yes, sir. 

The Court He saw it 

Mr. Kolisch. I mean that is why I am following it 
up; Mr. Reynolds brought that out. 

The Court He said he had seen it built. 

Mr. Reynolds. I didn’t understand him to say he had 
seen it built I understood him to say it had been 
SO built 

The Court I gathered something else from his 
observation. 

Mr. Kolisch. Yes. Well, that is why I wanted him to 
elaborate on that subject. 

The Court Clarify it. 

Mr. Kolisch. Yes. 

By Mr. E^olisch: 

Q. Will you clarify it? A. A calculator of the kind 
described was built in Antwerp at the time I was there, by 
people reporting to me. That is to say, it was assembled 
and wired by people reporting to me. 

0. Now, what skill did these people have? A. They 
would have several years’ experience in wiring up similar 
devices, relays and switches just of this kind, but for tele¬ 
phone purposes, or perhaps telegraph purposes; indeed, 
that was the case: telegraph purposes too. 

Now. did any of these people have any skill or any ex- 




perience, as far as you know, in the calculator art? A. 
None at all. 

Q. Was any gear used in this device from the calcula¬ 
tor art? A. Referring to what we have called the cal¬ 
culator in the specification, no. The printer, no; that was 
not telephony. The printer was more telegraphy. 

Q. And who built the printer? A. The printer was 
built by people skilled in designing apparatus for tele¬ 
phone and telegraph switching systems. 

Q. Was that done under your supervision? A. 

81 No. 

Q. Who did that, to your knowledge ? A. It was 
done by apparatus development engineer, in his depart¬ 
ment, by the same company. 

Q. By the same company? A. Yes, sir. 

Q. And their skill, as you have said, was in the tele¬ 
graph art, printing telegraph art? A. No; actually their 
skill was—it was in the telephone art. 

Q. Also telephone art? A. But they became skilled in 
the telegraph art. 

Q. Just in designing this? A. In designing this. 

Q. Now, that device that was built in accordance with 
these Hatton inventions in Antwerp, as I understand it, 
was shipped over to this country some time? A. Yes. 

Q. When was it shipped here? A. In 1(940. 

Q. In 1940. Where is it now? A. It is in Newark, in 
our factory. 

Q. Now, is it still in operating condition^ A. It is. 

Q. Do you know whether the Patent Office examiner 
in charge of these applications ever examined that equip¬ 
ment and performed various computing operations on the 
equipment? A. He did. I had the pleasure bf demonstrat¬ 
ing the machine to him myself. 

Q. Performing all kinds of additions, multiplica- 

82 tions? A. Yes. 

Q. And the other operations described in the speci- 
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fications? A. Yes, and the operations which are claimed, 
the features which are claimed. 

Q. The operations which are claimed. Did you show to 
the Patent Office examiner the detailed wiring and the de¬ 
tailed equipment used both in the printing and in the so- 
called calculating part of this equipment? A. I did. 

Q. In other words, you opened the box? A. I opened 
the box. 

Q. And the examiner saw those? A. He certainly did. 

Q. Do you know whether the calculating operations that 
the examiner tried or that you at various times attempted 
—whether they were performed on this machine satisfac¬ 
torily? A. They were. 

Q. The person we spoke of some time before, a person 
who is in charge to maintain these machines—does that 
person have any skill in the calculator art? A. Yes, he 
does. 

Q. Or is he skilled in some other art? A. But not in 
the electrical calculator art He is actually mechanical. 

Q. He is a mechanical man. Does he have a time chart 
to follow the operation of these machines? A. Not to my 
knowledge. 

Mr. Kolisch. That is alL 


S3 RECROSS EXAMINATION 

By Mr. Reynolds: 

Q. Were you in Antwerp when this machine was built? 
A. Yes, Mr. Reynolds. 

Q. And were you connected with the building of it? A. 
Yes. 

Q. When was that done? A. 1938 and ’9. 

Q. That was before these applications had been pre¬ 
pared. was it not? A. Yes. 

Q. So that the information that was given to the work- 
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men on the job was not the exact information that is con¬ 
tained in these applications, was it? A. No, but the patent 
specification and the model were built from the same infor¬ 
mation. 

Q. Was Mr. Hatton connected with that development? 
A. Yes. He was my immediate superior. 

Q. And he is an expert, I presume in these arts, is he 
not? A. Yes. 

Q. At least, in the telephone art? A. Yes. 

Q. And you yourself are skilled in the calculator art, 
are you not? A. Indirectly, by working on this particular 
calculator. I would not describe myself as an expert on 
mechanical calculators at all. 

Q. So that there were experts on that job, and 
84 the workmen worked under their supervision; isn’t 
that right? A. In the sense that the designer of an 
electric calculator you would expect to be an expert 
Mr. Reynolds. That is all. 


REDIRECT EXAMINATION 
By Mr. Kolisch: 

Q. Did you have any electrical or other calculator ex¬ 
perience before you undertook the job of bossing the build¬ 
ing of this particular one? A. Yes, inasmuch as we had 
built two before that. 

Q. What? A. Of the same general nature. 

Q. Of the same general nature as disclosed here? A. 
Yes. 

Q. And how about Mr. Hatton? Do you know whether 
Hatton had any experience before this particular job that 
was undertaken in Antwerp? A. I believe the same as 
myself, approximately. 

Q. Both were telephone men who were pitched into the 
calculator game— A. Yes. 

Q. —and used telephone gear? A. Yes. 
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Mr. Kolisch. Thank you. 

Mr. Reynolds. That is alL 

The Court. Mr. Haigh, just one question, please. 

By the Court: 

Q. I assume you would only expect to find men skilled 
in this art—that is, in the actual work—in such or- 
$5 ganizations as your own; it that true or not? A. 
Not entirely, your Honor. Telephone switching people 
would undoubtedly have people skilled such as we have 
described. Also you might find them in Western Union 
Telegraph Company or in General Electric or Westing- 
house, who are more concerned with other kinds of switch¬ 
ing equipment than are used for communications; remote- 
control switching. 

Q. So that it wouldn’t be uncommon to find a man who 
was skilled in this particular art, would it? A. I don’t 
think so. You might even find people skilled in the art in 
the mechanical-calculator people, I.B.M.: International 
Business Machines Corporation. 

Q. Now, in your work I understand you to say you have 
some hundred men who are skilled in this particular work, 
under you? A. Not all in my charge, your Honor; within 
the company. 

Q. Well, all within your organization? A. Yes. 

Q. And would you be able to pick any one of those men 
and assign this sort of work to him and expect him to do it? 
A. Yes, T think so. 

Q. I, of course, am assuming that you have a high-class, 
intelligent worker in this particular art. You feel that yon 
woudn’t be confined to any one or two, but the men with 
average skill working in your organization yon feel conld 
take these specifications and interpret them and build this 
machine from them? A. T believe so, granted the 
96 facilities of a big organization. 

Q. Yes, of course. Now. T think T fully under¬ 
stood this, but to be sure I would like to put the question: 
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In the specifications that you read from the patent applica¬ 
tion, there were several references to other devices that it 
was stated were not particularly described. A. Yes. 

Q. Did I understand you to say that to anyone skilled 
in the art the references to those particular devices would 
be well known: I mean that they would by siich reference 
know perfectly well what particular devices were referred 
to? A. I believe so. 

Q. Without having any detailed mechanical descrip¬ 
tion of them? A. Yes, I think that is fair tb say. 

Mr. Kolisch. It might help your Hono^* if I stated 
now—I am sure Mr. Reynolds won’t disagree with me— 
that the Patent Office examiner never questioned that. That 
was conceded by the Patent Office. As a matter of fact, the 
Board of Appeals held in so many words, aS your Honor 
will see from its decision, that the information contained 
here may be sufficient for one skilled in the telephone art 
to build the invention, but the Board of Appeals says, 
“We don’t think that that is enough,” that tjhe disclosuie 
must be such, as I understand their decision, ^hat one skill¬ 
ed in the mechanical-calculator art would be able to build 
it. | 

The Court. I see. 

i 

Mr. Kolisch. In other words, he says that your 
87 Honor has— 

The Court. Well, it really comes down to the 
question of just what this particular art is. 

Mr. Kolisch. I think so, your Honor; v^s. 

Mr. Phinney. Yes. 

Mr. Kolisch. Hence the two witnesses [whom I have 
called. 

Mr. Reynolds. We are not conceding that here, your 
Honor. We do not concede that anyone skilled in the tele¬ 
phone art can make this invention. We set up in the answer 
that no one skilled in the arts could, and that is our posi¬ 
tion here. 
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The Court, Well, have you some questions? 

Mr. Reynolds. No, I have no questions. 

The Court That is all, Mr. Haigh. 

Mr. Kolisch. Thank you, Mr. Haigh. 

(The witness left the stand.) 

Mr. Kolisch. Plaintiff rests, your Honor. I spoke to 
Mr. Reynolds before the case started that in order not to 
encumber the case with too many records, I have this ex¬ 
hibit 1, the batch of five patents from which the witness 
testified. I think that Mr. Reynolds will introduce a set of 
drawings, so I won't do that 

The Court There isn't any use of two sets. 

Mr. Kolisch. That is right I don’t know that Mr. Rey¬ 
nolds will introduce a description. 

Mr. Reynolds. No. 

Mr. Kolisch. No. Well, may I introduce one descrip¬ 
tion which applies to those drawing and which, as far as 
the body of the description is concerned, is identical for 
all the cases involved? If there is any correction later, we 
can correct it and bring it in accordance with the Patent 
Office. 

88 Mr. Reynolds. Is that the specification of one of 
these applications? 

Mr. Kolisch. Yes. And if there is any correction 
about that why, Mr. Reynolds and I will do that later. 
I believe that this is the description which, except for the 
introductory clause, as far as the body of the description 
is concerned, is identical in the three cases, subject to what¬ 
ever correction there may be. 

The Court Very well. 

Mr. Kolisch. And that will be, then, Plaintiff’s Ex¬ 
hibit 2. , 

(Description of invention was marked Plaintiff's 
Exhibit No. 2 and received in evidence.) 

The Court. I mean, does that record contain the 
opinion of the examiner and the Appeal Board? 

Mr. Reynolds. Yes. That is marked “Examiner’s 
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Statement” in our exhibit, and “Decision of ihe Board of 
Appeals.” 

The Court. That contains the reasons for denying 
the application? 

Mr. Reynolds. That is right. 

EVIDENCE ON BEHALF OF DEFENDANT 

The Court. Do you have anything, Mr. Reynolds? 

Mr. Reynolds. I have the exhibit that I bffered, your 
Honor, at the start. 

The Court. Yes. 

Mr. Reynolds. And I also have a summary exhibit in 
each of the other cases, because the examiner ^vrote a short 
statement in each of those, but they all depend on the 
89 same grounds. 

The Court Now, did you want to argue the mat¬ 
ter or submit a memorandum, memorandums to me? Did 
you want to argue the matter further? 

Mr. Kolisch. As your Honor pleases. I think that 
your Honor sees the point just as clearly as I see it If 
your Honor desires, I could argue it now, or if your Honor 
prefers I could submit a memorandum. 

The Court. Well, I want you to be fully satisfied, 
to present the case in your own way. If you have anything 
else to add, I would like to hear it. 
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PLAINTIFF’S EXHIBIT II 
(Description of the Invention) 

This invention relates to calculating equipment adapted 
to indicate a problem submitted to a calculation for com¬ 
putation and to indicate the solution to said problem com¬ 
puted by said calculator. 

According to one feature of the invention, in calculating 
equipment in which the digits of a number which is the 
solution to a problem submitted to a calculator are auto¬ 
matically indicated to an operator, with the decimal mark, 
if any, in the correct place, means is provided whereby, 
in the indication of said solution which is a number con¬ 
taining not less than four digits in the integral portion 
thereof, the thousands digit is separated from the hun¬ 
dreds digit by a punctuation sign. 

According to another feature of the invention, in calcu¬ 
lating equipment in which the digits of numbers forming 
parts of a problem are submitted by an operator to a calcu¬ 
lator and are automatically indicated to said operator con¬ 
currently with the submission thereof, means is provided 
for said operator to include, as part of a number sub¬ 
mitted. a punctuation sign separating digits of said num¬ 
ber and for automatically indicating said sign to said opera¬ 
tor in correct relation to said digits. 

According to still another feature of the invention, in 
calculating equipment comprising means for submitting 
numbers forming parts of a problem to a calculator, and 
means for printing said numbers and also the number 
which is the solution to said problem, further means is 
provided for presenting the printed records of all said 
numbers with punctuation signs (as distinct from decimal 
marks) in appropriate positions between the digits there¬ 
of. 

The nature of the invention will be better understood 
from the following description of one embodiment thereof, 


taken in conjunction with the accompanying drawings. 

Referring to the drawings— 

1 

Figure 11 shows the circuit of an operator’s station 
appartus consisting of a key-set KS, by m^ans of which 
computing problems may be submitted to an electrical 
calculator for solution, and a printer P by means of which 
both the problem submitted to, and the solution obtained 
by, the calculator may be recorded on a paper tape. 

The key-set KS includes ten interlocking push button 
keys, designated appropriately, for submitting the ten 
digits 0—9, respectively, and ten similar keys, designated 
as follows, for transmitting operation signs:— 

Four keys, designated “ ”, “x”, and for 

indicating that numbers are to be added, subtracted, multi¬ 
plied and divided, respectively. 

A key, designated “.”, for transmitting a decimal-point 
indication. 

A key, designated “-”, for indicating that the solution 
to a preceding problem is required. A key, designated 
“ST”, for indicating that a sub-total is required. (The 
letters S and T are superimposed, as shown on the Draw- 
ing). 

A key, designated “R”, for indicating that a “Constant 
multiplicand” has been transmitted. A key designated 
both “,” and “D”, for punctuating numbers forming parts 
of problems. This key may also be used for extracting 
digits of a quotient after the decimal-point. 

A key, designated “C”, for cancelling a number sub¬ 
mitted in error. 

The key-set KS is of any well known type in which the 
depression of any one of twenty keys actuates a mechan¬ 
ism whereby the remaining keys are locked and cannot be 
depressed and in which the locked keys are freed and the 
depressed key restores automatically to its normal posi- 



tion when the pressure thereon is released A locking 
magnet K7 is, however, provided which, when energized, 
causes all the twenty keys to remain in the positions in 
which they stand at the moment of energization. As the 
details of construction of this key-set form no part of the 
present invention, they are not described fully herein. 

The printer P is capable of printing in turn on a paper 
tape, from a type wheel any of twenty characters cor¬ 
responding to the designations of the twenty keys in the 
key-set KS (except the character “D”). The type-wheel 
is positioned by a mechanism controlled by five selector 
magnets K1—K5, and a character is selected for printing 
by the simultaneous energization of not more than four 
of these magnets in an appropriate combination. In the 
normal position of the type-wheel, Le. when none of these 
magnets is energized, the character O is selected. Print¬ 
ing of the selected character is effected by the energiza¬ 
tion of a printing magnet K6; upon the release of this 
magnet the paper tape is advanced by a distance sufficient 
to clear the printed character. As the details of con¬ 
struction of this printer form no part of the present in¬ 
vention, they are not described fully herein. 

The operator’s station appartus is connected to the cal¬ 
culator, which may be remotely situated with respect there¬ 
to, over a multiconductorline, of which wires 1—8 and 16 
(CK. Figure 11) are used for signalling from the station 
to the calculator and conductors 9—15 for signalling from 
the calculator to the station. Digits and operation signs 
are signalled in turn to the calculator over wires 1—6 
(connected to relays CA—CG, Figure 2, as will be explain¬ 
ed). used in combination according to a predetermined 
code. The selector magnets K1—K5 are energized over 
wir^s 11—15, used in combination according to a similar 
code. 

It is to be noted that all the appartus shown in Figure 
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11, with the exception of the twenty digit and operation 
sign keys, are designated with the initial letter K, which 
thus characterizes the station circuit. 

Figure 1 shows the codes used for signalling digits and 
operation signs from the station to the calculator and for 
energizing the selector magnets at the station 1 . 

Figures 2—10 and 12—26 show the circuit of an electri¬ 
cal calculator adapted to cooperate with an operator’s 
station of the type described hereabove, to receive there¬ 
from factors and operation signs representing a comput¬ 
ing problem requiring solution, to compute dnd transmit 
thereto a number representing the solution to the problem, 
and to cause the printer thereat to print the humbers and 
operation signs representing both problem and solution. 

The circuit of the calculator has been split) up, in order 
to facilitate an understanding thereof, into a number of 
component parts, as follows. 

Figures 2, 3 and 4 show a part of the circuit of whicn 
a principal function is the conversion to and from the code 
form of signals representing digits and operation signs. 
This circuit is accordingly referred to hereafter as the 
Code circuit, and all reference characters in these Figures 
have the initial letter C. 

Figures 5, 6 and 7 show a part of the circuit of which 
a principal function is the distribution, in accordance with 
their denominational values, of the digits of a factor to 
the appropriate accumulating switches. This circuit is 
referred to as the Distributor circuit, and the reference 
characters in these figures have the initial letter D. 

Figures 8, 9 and 10 show a part of the circuit, referred 
to hereafter as the Input circuit, of which a principal 
function is to register or store, in succession and pending 
transfer elsewhere, the factors included in a computing 
problem. Forty relays 1AA—1HD, capable of registering 
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an S-digit number, are shown in Figure 8: Another prin¬ 
cipal function is the conversion of digital values from the 
code form, in which they are registered on the aforemen¬ 
tioned relays, to the decimal form. The contacts used in 
this process are shown in Figure 10. The reference char¬ 
acters in these figures have the inital letter I. 

Figure 12 shows a part of the circuit, referred to here¬ 
after as the Multiplication-table circuit, of which the prin¬ 
cipal function is the indication of the partial products of 
a selected digital value and all other digital values. Ref¬ 
erence characters in this figure have the initial letter M. 

Figures 13,14 and 15 show a part of the circuit of which 
a principal function is the ascertaining of the denomina¬ 
tional values of the digits of the numbers included in a 
problem submitted to the calculator and the positioning 
of the decimal-point in the computed solution. This cir¬ 
cuit is referred to as the Decimal-point circuit and the 
reference characters in these figures have the initial letter 
P. 

Figures 16 and 17 show a part of the circuit which is 
primarily concerned in the extraction of quotients in di¬ 
vision problems. It is referred to as the Quotient circuit 
and the reference characters in these figures have the 
initial letter Q. 

Figures IS—24 show a part of the circuit in which the 
solutions of problems are obtained by a process of suc¬ 
cessive aggregation upon accumulating switches and are 
stored pending transfer elsewhere. Seventeen switches 
designated SI—S17 are provided, capable of aggregating 
solutions with not more than seventeen digits. The circuit 
is referred to as the Solution circuit and the reference 
characters in these figures have the initial letter S. For 
a complete understanding of the circuit, Figure 19 should 
l>e placed below Figure 18. 

Figures 25 and 26 show a part of the circuit, referred to 



as the Transfer circuit, of which a principal function is 
the control of the transfer of factors included in a com¬ 
puting problem from the Input circuit, whei*e they have 
been stored, to accumulating switches. The reference char¬ 
acters in these figures have the initlial letter T, and for a 
complete understanding Figure 26 should be placed to the 
right of Figure 25. 

I 

Figure 27 illustrates diagrammaticallv the stages in the 
computation of a typical problem, which is described in 
detail herein. 

In order further to facilitate reading of the circuits, 
which are built up exclusively of relays, step-by-step 
switches and resistances of types used widely in telephone 
exchange systems, the drawings have been prepared in 
the well known “detached contact 77 form. All contacts 
of relays, and all switch-banks of switches, assigned to 
a particular sircuit are to be found within the Figures as¬ 
signed to that circuit. Thus, the magnet coils and con¬ 
tacts of all relays and the magnet coils, interrupter con¬ 
tacts and banks of all switches in the Transfer circuit, for 
example, are to be found within Figures 25 and 26. The 
contacts of the relay of which the magnet coil is designat¬ 
ed TLL for example are designated TLL1J, TLL2, etc. 
Similarly, the banks and wipers of the switch of which the 
magnet coil is designated T2 for example, are designated 
T2A, T2B, etc., and the interrupter contacts are designat- 
T21. | 

Interconnections between parts of the circuit shown in 
different Figures are designated on the drawings by the 
initial letters characterizing the Figures concerned and 
the wires are numbered to correspond in both Figures. 
Thus, for example, in Figure 25, several conductors are 
shown within a bracket designated “IT2 (Figure 9)”, 
which indicates that the continuation of these conductors 
is to be found in Figure 9, where conductors similarly 
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numbered are shown within a bracket designated “IT 2 
(Figure 25).” 

The operation involved in the calculation of a specific 
problem and the recording of both problem and solution, 
in accordance with the invention ,will now be described. 

It is supposed that the operator requires the solution 
of the following problem:— 

l^SO+59—935.1 

It is further supposed that the operator requires the sub¬ 
total at the stage 1,280 + 59. 

To place the equipment in operation, the operator throws 
the locking starting key KST (Figure 11) on his key set 
KS, whereupon the calculator causes 3 full-stops to be 
printed on the paper tape by printer P, as an indication 
that a problem may be submitted. The operator then keys 
digit by digit the first factor 1,280, duly punctuated with a 
comma sign between the digits 1 and 2, and follows it by the 
sign. The signals are received in the calculator, one 
character at a time, and each causes the operation of a selec¬ 
tion of the six code receiving relays CA—CG (Figure 2) 
in combination, according to the predetermined code (Fig¬ 
ure 1). 

As each digit is received, the operated relays pass on a 
record, still in code of its value, to storage relays in the 
Input circuit. The value of the first digit is registered 
and stored by the operation of a selection of the 4 relays 
IAA—I AD (Figure 8); the 4 relays IB A—TBD are as¬ 
signed to the second digit relays ICA—ICD to the third, 
and so on. the vipers I1C, III), HE and I1F (Figure 8) 
of switch II advancing by one step for this purpose after 
each digital value has been registered. In the case of the 
comma sign, no storing takes place. When the signal “ + ” 
is received, the operated code receiving relays decode it and 
operate the “addition” relay CT (Figure 3). Concurrently 
with these operations, the calculator causes printer P (Fig- 
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nre 11) to print in succession characters corresponding 
to all the signals it has received. Thus, the paper strip 
at this stage carries the printed record “ .. . . 1,280 + 

The signal “ + ” serves to indicate that the first factor 
of the problem is terminated and therefore, in the absence 
of a decimal-point in this number, determines also the 
denominational values of the digits composing it. Mean¬ 
while, the wipers of switch D1 (Figure 5) advance by one 
step for every digit received until such time as the position 
of the decimal-point is determined .The signal “ + ” having 
indicated that the first factor of the problem is terminated, 
as stated, this switch D1 registers, by the position in which 
its wipers are standing and for a purpose to be described, 
that there are four digits in this number before the decimal- 
point. 

As a consequence of the operation of CU, the digital 
values stored in the Input circuit are transferred to ac¬ 
cumulating switches in the Solution circuit. Of the seven¬ 
teen accumulating switches provided, switch SI (Figure 18) 
is used for digital values of highest denominational value 
and switch S17 for digital values of lowest denominational 
value. Moreover, in problems involving addition and sulv 
traction, the ninth switch S9 is arbitrarily selected to ac¬ 
cumulate digits of “units’’ denominational value. Thus, 
there being four digits before the decimal-point in the 
number to be transferred, it is necessary to transfer the 
digital value stored on relay set IAA—IAD to swith S6, 
that on set IBA—IBD to S7 and that on set ICA—ICD 
to S8, so that the value of the units digit stored on set IDA 
—IDD may be duly transferred to the units switch S9. 
(The four remaining sets of storage relays IE A—IHD, 
not having been operated, are in fact registering the digital 
values 0). The appropriate routing connections between 
the eight storage relay sets and eight of the seventeen ac¬ 
cumulating switches are effected by the operation of DE 
(Figure 5), selected from the eight routing relays DA— 
DJ by a wiper of the aforementioned switch Dl. This relay 
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connects the eight switch magnets S6—S13 to eight im¬ 
pulse-generating contacts TJ4—TJ11 in the Transfer cir¬ 
cuit (Figure 25). Each of these generates nine ground im¬ 
pulses: and each of the connections to the eight switch 
magnets is opened, under the control of the associated 
storage relay set, when the switch concerned has made a 
number of steps corresponding to the digital value stored 
in that set. Thus, switch S6 makes one step, S7 two steps 
and 8^ eight steps. The remaining fourteen accumulating 
switches not having left their normal positions, the aggre¬ 
gate registered at this stage (II Figure 27) is 000,001,280.- 
00000000 (that is, 1,280). 

During the transfer operations initiated by the receipt of 
the signal in the calculator and the operation of CT7, 
the keys at the station are locked by the operation of mag¬ 
net K7 (Figure 11), and the wipers of the counting switch 
Dl and distributing switch II return to their normal posi¬ 
tions. As soon as these operations are terminated, the 
operated storage and routing relays are released and the 
station keys are freed. It will be understood that all these 
operations may take place very rapidly and that their dura¬ 
tion may be such that the station operator is not noticeably 
hindered by. if indeed he is aware of, the locking of the 
keys in the key-set, which is in fact merely a safeguard 
against unduly rapid keying and takes place whenever the 
calculator is unprepared to receive signals from the key¬ 
set. 

The station operator, continuing the submission of the 
problem, keys the second factor 59, digit by digit, and then 
requests the sub-total by keying the sign “ST”. 

The circuit is so arrangel that an error occasioned by 
the operator keying a wrong digit or digits can be remedied 
in a simple manner and without mutilating the significance 
of the computations. The operator, perceiving the error 
from the printed record at the station apparatus, depresses 



the cancel key “C”, whereupon the calculator releases 
the operated storage relays, thus obliterating the record 
in the calculator of the digit or digits keyed after the last 
operation sign, causes the character “C” to be printed on 
the tape and then awaits further signals, the situation in 
the calculator being then precisely as though no signals had 
been received at all since the last operation sign. It is 
supposed, however, that the operator correctly keys the 
second factor 59 and the sign “ST”. 

As before, the signals are received in the calculator upon 
the set of code receiving relays CA—CG (Figure 2), the 
digital values 5 and 9 are passed on, in code form, to the 
storage relay sets IAA—I AD and IB A—IBD (Figure 8), 
respectively, and the signal “ST” is decoded and causes 
the operation of the “sub-total” relay CMA (Figure 3). 
Concurrently with these operations, the calculator causes 
the printer P (Figure 11) to print, in succession, charact¬ 
ers corresponding to the signals it has received and the 
printed record at this stage accordingly reads “. . . 1,280 
+59ST”. It is to be understood that the letters “ST” are 
printed as a single character, for example, superimposed 
in the form of a monogram, and that any suitable charact¬ 
er implying “sub-total” may be used instead. 

Meanwhile, as before, the wipers of switch Dl (Figure 
5) advance by one step for every digit received before the 
decimal-point and, when the signal “ST” indicates the 
termination of the second factor, register by the positions 
in which they are then standing that there are two digits 
in this number before the decimal-point. 

As a consequence of the operation of CMA, the trans¬ 
fer of the digital values stored in the Input circuit to ac¬ 
cumulating switches once again takes place. The manner 
in which these values are transferred, i.e., whether they 
shall be added to, or subtracted from, the aggregate regis¬ 
tered in the Solution circuit, depends upon the nature of 
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the operation sign keyed by the operator immediately prior 
to the second factor of the problem, and in independent of 
the nature of the operation sign keyed after this factor, i.e., 
the signal which in fact initiates the transfer operation 
provided that the latter sign be compatible with a problem 
involving addition and subtraction operations. The oper¬ 
ation sign in question having been the sign “ + the trans¬ 
fer operation is similar to that described hereabove This 
time, it is necessary to transfer the digital value stored 
on relay set IAA —IAD to switch S8 so that the value of 
the units digit, now stored on set IBA—IBD, may be duly 
transferred to the units switch S9. To insure this, routing 
relay DG (Figure 5) operates and connects the eight switch 
magnets SS—S15 to the aforementioned eight impulse- 
generating contacts in the Transfer circuit (Figure 25). 
The number of impulses transmitted to the different switch¬ 
es is, as before, determined by the digital value stored in 
the corresponding storage relay set, the wipers of switch 
SS accordingly make five steps, those of switch S9 nine 
steps, and the remaining switches are unaffected. 

It is to be noted that the accumulating switches in the 
Solution circuit are of the type in which the wipers advance 
always in the same direction and have eleven positions in 
their cycle, one normal position and ten off-normal posi¬ 
tions. Consequently, whenever the wipers reach positions 
10, they must be caused to make one additional step, re¬ 
ferred to hereafter as a “compensation’’ step, to complete 
the cycle, since the calculator is of the type in which com¬ 
putations are performed on a decimal basis. 

The wipers of switch SS, having made five steps from 
their previous positions 8, i.e. thirteen steps in all, or one 
complete cycle plus two steps, are now standing in posi¬ 
tions 2 and the aggregate registered at this stage (III, 
Figure 27) is 000,001,229.00000000 (that is 1,229). Since 
the said wipers have made more than nine steps in all, the 
wipers of switch ST, registering digital values of next high- 
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er denominational value must be caused to make one ad¬ 
ditional step to correct for carry-over. For the same 
reason, the wipers of switch S8 itself must be caused to 
make one compensation step. Carry-over correction and 
compensation take place immediately after the transfer 
operation. After carry-over correction (IV, Figure 27), 
the aggregate registered is therefore 000,001,329.00000000 
(that is 1,329) and after compensation (V Fig. 27), it is 
000,001,339.00000000 (that is 1,339). This number is the 
desired sub-total, i.e. 1,280+59, and must no(w be printed 
on the tape at the operator’s station. 

During the transfer operation, the wipers of the count¬ 
ing switch D1 and the distributing switch 11 return once 
more to their normal positions and the keys at the station 
are again locked; at the end of transfer, the operated stor¬ 
age and routing relays release, obliterating the temporary 
record of the second factor keyed, but the keys remain lock¬ 
ed pending the printing of the sub-total. 

This number is to be printed, without unnecessary zeros 
preceding and following the significant digits, and duly 
punctuated with a comma, thus “1,339”. 

For this purpose in accordance with the invention, the 
wipers (Figures 13,14 and 15) of two step-by-step switches 
PI and P4 (Figure 14) are caused to advance step-by-step 
and at each step of switch PI the positions of the wipers of 
the accumulating switches are scrutinized in succession in 
the order SI, S2, etc. until a switch is encountered whose 
wipers are off-normal and register a significant digital 
value. At this moment, a selected one, two, three or four 
of the five coding relays CAX, CBX, OCX, CFX and CLL 
(Figure 2) are operated, in accordance wit}h the digital 
value registered by this last-mentioned switch, and the cal¬ 
culator causes the corresponding character to be printed on 
the tape by printer P (Figure 11). 

Since switch S9 has been arbitrarily assigned to accum- 
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follows that switch S6 is concerned with “thousands” 
digits and switch S3 with “millions” digits. Switch P4 
insures that after the digital value registered on switch 
S3 has been printed (if this value is significant), a halt is 
made and a coma is printed; the operation is repeated 
after the digital value registered on switch S6 has been 
printed . 

In the example being described, the first significant digit¬ 
al value is found on switch S6. Thus, after character 1 
has been printed in accordance with the value registered 
on switch S6, the calculator causes a comma to be printed. 
At the next step of switch PI, character 3 corresponding 
to the value registered on switch S7 is printed, followed 
in a similar way by a second character 3 and character 9. 
At this moment, the positions of the wipers of the remain¬ 
ing switches S10—S17 are scrutinized simultaneously. If 
the wipers of any of these switches are off-normal, the 
number registered by the accumulating switches has not 
yet been completely printed; a halt is made and a full-stop 
representing a decimal-point is printed. Characters are 
then printed in succession, in accordance with the values 
registered on switches S10, Sll, etc., until such time as the 
scrutiny of the wipers of the remaining switches indicates 
that none is off-normal, when the printing of digit char¬ 
acters ceases. In the example being described, the wipers 
of switches S10—SI 7 are all in their normal positions (V, 
Figure 27). Accordingly, the printing of digit characters 
ceases after character 9 has been printed. 

The desired sub-total having now been completely print¬ 
ed and duly punctuated, the calculator causes three commas 
to be printed, as an indication that a further factor or 
factors may be submitted for addition to and/or subtrac¬ 
tion from the sub-total registered on the accumlating 
switches. The calculator also frees the keys at the station 
to enable this to be done. The printed record at this stage 
reads: “. . . 1,280 59ST1,339,„”. 
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The operator, continuing the submission of the problem, 
keys the operation sign “—” followed by th^ third factor 
935.1. The circuit is so arranged that, should the operator 
key the sign “ + ” in error, instead of the sign “—”, the 
situation can be remedied simply by keying the correct 
operation sign after the faulty one. More generally, in 
any problem involving addition and subtraction opera¬ 
tions, the last-keyed operation sign is effective upon the 
factor following it. 

The signals are received in the calculator }n the manner 
already described. The signal “—” is decoded and causes 
the operation of the “subtraction” relay CO A (Figure 3). 
The digital values are passed on as before to Storage relays 
in the Input circuit and are stored on the four sets IAA— 
IDD. The decimal-point signal is also decodel and causes 
the operation of the “decimal-point” relay CV (Figure 3). 
The wipers of switch D1 (Figure 5), having advanced by 
one step for every digit received until the decimal-point 
signal arrives as before, are standing in positions 3 and 
register that there are three digits in the third factor be¬ 
fore the decimal-point. Concurrently with these opera¬ 
tions, the calculator causes the printer P (Figure 11) to 
print further characters corresponding to the signals it has 
received. 

The operator, having now completed the submission of 
the problem to be computed, requests the final solution by 
keying the sign “=”. The signal is decoded in the calcu¬ 
lator and causes the operation of the “equals” relay CBA 
(Figure 3). Concurrently, the calculator causes the printer 
to print the character “=”. The printed record on the 
tape at this stage accordingly reads: “...1,280+59ST1,339,„- 
935.1=”. 

As a consequence of the operation of CRA, the transfer 
to accumulating switches of the digital values stored in 
the Input circuit once again takes place, but the manner 
of transfer is modified by the previous operation of COA 
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which indicates that the third factor must be subtracted 
from, instead of added to, the aggregate already registered 
in the Solution circuit 

The accumulating switches are, as stated, of the type 
which can advance their wipers in one direction only. These 
switches can thus register increases in the values of the 
digits to which they are assigned, but not decreases. The 
operation of subtraction is, therefore, performed by a pro¬ 
cess involving addition operations only and makes use of 
a well-known artifice. If it is required, for example, to 
subtract the factor 12 from the factor 246, the 3-digit 
number 9S7, which is the complement to 9, digit by digit, of 
the subtrahend 012 (i.e. 12), is added to the minuend 246, 
making a total of 1233. This number is manifestly too 
high by 999 than the required difference; to correct for 
this, the number 1 is added to 1233, making 1234, which 
is now too high by 1,000 (this last operation is referred to 
hereafter as “subtraction correction”). Since the first 
digit in the number 1234 arises, in fact, from the carry-over 
from the digit of highest denominational value in the pre¬ 
vious aggregate, this carry-over (only) is simply disregard¬ 
ed, by the calculator, leaving the correct difference 234 
registered on the accumulating switches. 

(The presence of the carry-over is, however, verified as 
an indication that after subtraction the aggregate is still 
positive. For in the contrary case, if the subtrahend is 
greater than the minuend and the complement of the form¬ 
er is added to the latter, the necessary carry-over will not 
arise. In such a case, the calculator, which is not capable 
of handling negative quantities, restores to normal and in¬ 
dicates to the operator that the problem must be submitted 
afresh). 

It will be evident that, by adding the four-digit number 
99S7 (the complement of 0012) and ignoring the carry-over 
from the digit of highest denominational value, the same 
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final result would have been attained* as also with numbers 
of more digits. On the other hand, had the 2-tligit number 

87 (the complement of 12) been used, the requisite carry- 

* 

over would not have arisen. The number which is added 
must, therefore, have at least as many digits before the 
decimal-point as the number to which it is added, and the 
number of digits may be chosen according to convenience. 

It will also be evident that, by adding the humber 9S7.9 
(the complement of 012.0), a number 1,233.9 would have 
been obtained which is too high by 999.9. Tq correct for 
this, the number .1 could be added* making 1,234 as before. 
Similarly, it is possible to add the number 987.99 (the com- 
piement of 012.00) and to correct the sum by adding the 
number .01, and so on, whichever is most convenient. It 
is, in fact, found most convenient to add a number having 
nine digits before the decimal-point and as many after as 
the subtrahend has. 

Accordingly, in the example being described, in which it 
is required to subtract the factor 935.1 (or 000,000,935.1) 
from the aggregate 000,001,339 registered on the accumu¬ 
lating switches, the complementary number 999,999,064.8 
must be transferred thereto. It is necessary tb transfer the 
complement of the digital value stored on the relay set 
IAA—IAD to switch S7, in order that the complement of 
the units digital value stored on set ICA—ICt> may be duly 
transferred to the units switch S9. To insur^ this, routing 
relay DF (Figure 5) operates and connects the eight switch 
magnets S7—S14 to the aforementioned eight impulse¬ 
generating contacts in the Transfer circuit (figure 25). The 
number of impulses transmitted to the different switches 
is, as before, determined by the digital value stored in the 
corresponding storage relay set, but this time on a com¬ 
plementary basis, as explained hereabove. Tn addition, 
nine impulses (the complement of 0) are transmitted to 
each of the six switches SI—S6, from the six impulse¬ 
generating contacts TJ12—TJ17 (Figure 25). One addi- 
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tional impulse is transmitted for subtraction correction 
to switch S10, the switch assigned to the significant digit 
of lowest denominational value in the subtrahend, and for 
the same purpose the nine impulses which would otherwise 
be transmitted to each of the four switches Sll—S14 are 
suppressed. 

At the end of these operations, the wipers of each of the 
five switches SI—S5 have made nine steps from their nor¬ 
mal positions and are standing in positions 9, those of 
switch S6 nine steps from positions 1 and are in positions 
10, while those of the seven switches Sll—S17 are still in 
their normal positions. The wipers of switch S7 have made 
0 steps (the complement of 9) and are still in positions 3; 
of switch S8 six steps (the complement of 3) from positions 
3 and are in positions 9; of switch S9 four steps from posi¬ 
tions 9 and are in positions 2 in their second cycle; and 
those of switch S10 eight steps and then one step from 
their normal positions and are in positions 9. The aggre- 
gat at this stage (VII, Figure 27) is therefore 
999^9t^392.90000000 (where t represents the number 10). 

In the meantime, the wipers of switches D1 and II re¬ 
turn once more to their normal positions and the keys at 
the station are again locked. Also, the operated storage 
and routing relays release, obliterating the temporary 
record of the third factor keyed. 

Carry-over correction follows the transfer operation, as 
before. The wipers of switches S5 and S8 advance by one 
step because the wipers of switches S6 and S9, respective¬ 
ly, have already passed their ninth positions. The wipers 
of switch S4 also advance by one step because, during the 
same carry-over correction, the wipers of switch S5 pass 
their ninth position. For similar reasons, the wipers of 
switches S3, S2, SI and also S7 advance by one step. The 
aggregate registered at this stage (VIII, Figure 27) is, 
therefore, ttt,ttt,4t2.90000000. 
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During compensation, which follows carryjover correc¬ 
tion as before, the wipers of those switches which have 
passed their ninth positions, either during carry-over cor¬ 
rection or during the preceding transfer process, namely 
switches SI, S2, S3, S4, S5, S6, S8 and S9, niake one step 
each. The aggregate registered at this stage (IX, Figure 
27) is, therefore, 000,000,403.90000000 (thalt is, 403.9). 
This number represents the final solution to the problem, 
viz. 1,280+59—935.1, and must now be printed on the tape 
at the operator’s station. 

i 

For this purpose, switches PI and P4 (Figure 14) are 
again brought into use, PI determining which accumulat¬ 
ing switch is registering the value of the first and last sig¬ 
nificant digits in the aggregate and P4 determining the 
digit after which punctuation commas, if any, are to be 
printed. In the case, under consideration, both switches 
S3 and S6 are scrutinized and passed before a significant 
digital value is encountered, so that no comma requires 
to be printed. The characters 403 are therefore printed 
in succession, in accordance with the values registered upon 
switches S7, S8 and S9, respectively; a halt is made for 
the printing of the decimal-point character; and finally, 
the character 9 is printed, in accordance with the value 
registered upon switch S10. 

The desired final solution having now been completely 
printed, the relays in the calculator, and all switch wipers 
which have been moved off-normal, return to their normal 
positions. The starting key KST (Figure 11) being pre¬ 
sumably still operated, the calculator immediately causes 
three full-stops to be printed on the tape, as an indication 
that a new problem may be submitted. 

The complete printed record at the operator’s station 

of the transaction now reads as follow’s:— 

« 


‘ ‘ ...1,280+59ST1,339,,,—935.1=403.9... ’ ’ 
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It is to be understood that the presentation of the prob¬ 
lem and solution in this form has been designed to make 
the best use of a tape printer capable of printing twenty 
characters. If the printer were so constructed as to be 
capable of printing additional characters such, for example, 
as “ (“and”) ”, and of advancing the paper strip with¬ 
out printing, it will be clear to one skilled in the art that the 
calculator could be arranged, with slight modifications to 
its circuit, to cause the printed record of the transaction 
described hereabove to be presented in several alternative 
forms, as desired, for example as follows:— 

“-1,280 + 59 (=1,339) — 935.1 — 403.9-”, thus 

enhancing considerably the clarity and readability thereof. 

The operation of the circuits of the calculating equip¬ 
ment in the computing and recording of the transaction 
described in principle hereabove will now be described in 
detail with reference to the accompanying Figures 2-26. 
It is understood that the source of current for operating 
the relays and step-by-step switches shown in these figures 
is a D. C. battery supply having one pole grounded. The 
connections to the grounded pole are shown conventionally 
and those to the ungrounded pole are shown by an arrow. 
In tracing in detail the energizing circuit of a relay or 
switch magnet, the magnet coil is indicated with the number 
of the Figure in which it may be located; and the relay, key 
or switch contact which finally closes its circuit is under¬ 
lined. 

In the idle condition of the calculator, i.e. when it is 
ready to receive a problem for computation, a single relay 
SZA, energized in the following circuit (1) is operated. 
Its contacts SZA1 (Figure 18) and SZA2 (Figure 19) are 
accordingly shown in their operated conditions. 

(1) Battery, SZA (Fig. 21), SA4 back, wiper S17D in 
position N, SKR3 back, S16D in N, SKQ3 back, S15D in 
N, SKP3 back, S14D in N, SK03 back, S13D in N, SKN3 
back, S12D in N, SKM3 back, S11D in N, SKL3 back. 
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S10D in N, SKK3 back, S1G in N, SKA3 back, SL3 back, 
PS4 wire 3, PX4 back (Fig. 13), PS4 wire, S9D in N 

(Fig. 21), S8D, S7D, S6D, S5D, S4D, S3D, $2D, SID all 

in N, PS4 wire 1, PEI back (Fig. 13), ground. 

Calculator taken into use : three full-stops printed on tape. 

I 

When Key KST (Fig. 11) is thrown by the operator, 
CSA operates (circuit 2), followed by CSB (3), IX (4), 
SA (5), CKA (6), CSC (7) and PA (8). 

(2) Battery, CSA (Fig. 2), CK wire 7, kfy KST oper¬ 
ated (Fig. 11), ground. 

(3) Battery, CSB (Fig. 3), CZ1 back, CSA2 front, 
ground. 

(4) Battery, IX (Fig. 9) CT2 wire 7, CY2 back (Fig. 
4), CSB5 front, CT1 wire 1, TLL1 bfick (Fig. 25), 
ground. 

(5) Battery, SA (Fig. 19), SI wire 3, CSB6 front 
(Fig. 4), ground. 

(6) Battery, CKA (Fig. 2), CKB1 back, CSB8 front, 
CK wire 8, K6I closed (Fig. 11), ground. 

(7) Battery, CSC (Fig. 4), CSB9 front, CP4 wire 6, 
PB6 back (Fig. 13), ground. 

(8) Battery, PA (Fig. 13), CP4 wire 2, CSB10 front 
(Fig. 4), ground. * 

IZ (Fig. 9) operates in an obvious circuit to IXI front. SZA 
releases (circuit 1, open at SA4). 

SB A operates (9) followed by SBB (10). 

(9) Battery, SB A (Fig. 19), SJ1 back, SA3 front, 
ground. 

(10) Battery, SBB (Fig. 23), SH2 back, SJ2 back, SBAl 
front, ground. 

SBA holds in an obvious circuit to SBB1 front. 

PP operates (11), followed by PFA (12) and CBX and 
CGX(13). 

(11) Battery, PP (Fig. 13), CP2 wire 7, CKA2 front 
(Fig. 3), CP7 wire 1, P4C in N (Fig. 14), PVA6 
back, PKB3 back, PA 4 front ground. 
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(12) Battery, PFA (Fig. 14), PKBI back, PKC2 back, 
PVA4 back, PJA4 back, PL7 back, PP5 front, 
ground. 

(13) Battery, CBX (Fig. 2), CCX, CMB2 back, CP3 
wire 2, PG4 back (Fig. 13), PB4 back, PP3 front, 
ground. 

PFA locks (14). 

(14) Battery, PFA, PKA1 back; PFA1 front, P1I closed, 
ground; PFA2 front, P4I closed, ground. 

QX (Fig. 17) operates, in a circuit including CBX 1 front 
(Fig. 2), but has no useful function at this stage. Switch 
magnets PI and P4 (Fig. 14) operate in obvious circuits 
to PFJ.4 front and PFA 3 front, respectively, and open 
their interrupter contacts P1I and P4I. 

It is to be understood that these switches, as indeed all 
switches in the calculator, are of the type in which the 
wipers are unaffected when the magnet attracts its arma¬ 
ture, but advance by one step upon its release. Selector 
magnets K2 and K5 (Fig. 11) operate (15 and 16) and 
select the full-stop character (Fig. 1) on the type-wheel 
in printer P. 

(15) Ground, K2 (Fig. 11), CK wire 12, CBX2 front 
(Fig. 2), battery. 

(16) Ground, K5 (Fig. 11), CK wire 15, CGX 1 front 
(Fig. 2), battery. 

When the type-wheel is again stationary, contact KI (Fig. 
11) closes and CLL operates (17), followed by printing 
magnet K6 (18), whereupon a full-stop is printed. 

(17) Battery, CLL (Fig. 2), CK wire 16, KI closed (Fig. 

11), ground. 

(18) Ground, K6 (Fig. 11) CK wire 10, CLL1 front 
(Fig. 2), battery. 

When K6 has fully operated, contact K6I opens and CKA 
releases (6), followed by PP (11, open at CKA2). PFA 
releases (12, open at PP5; and 14, open at P1I and P4I), 
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followed by magnets PI and P4 and the wipers of these 
switches leave their normal positions N and advance to 

positions 1. 

CBX and CGX release (13, open at PP3), followed by QX, 
K2 (15, open at CBX2) and K5 (16, dpen at C(prXl), which 
latter together restore the type-wheel and opeh KI. CLL 
releases (17, open at KI), followed by K6 (18, open at 
CLL1), which re-closes K6I. 

OKA operates again (6), followed by PP (19). 

(19) Battery, PP (Fig. 13), CP2 wire 7, CKA2 front 
(Fig. 3), CP7 wire 1, P4C in position 1 (Fig. 14), 
PVA6 back, PKB3 back, PA4 front, ground. 

PFA operates and locks, and CBX, CGX, PI, P4, K2, K5, 
CLL and K6 operate again, as before, and a second full- 
stop is printed. 

CKA, PP, PFA, PI and P4 release and the wipers of these 
switches advance to positions 2. 

CBX, CGX, K2, K5, CLL and K6 release. 

CKA operates again (6), followed by PP (20). 

(20) As 19, except P4C in 2 (Fig. 14) 

PFA operates and locks, and CBX, CGX, PI, P4, K2, K5, 
CLL and K6 operate again and a third full-stop is printed. 
CKA, PP, PFA, PI and P4 release once more and the 
wipers of these switches advance to position 3. 

CBX, CGX, K2, K5, CLL and K6 release. 

CKA operates again (6). 

PB operates (21) and locks in an obvious circuit to PA 9 
front. 

(21) Battery, PB (Fig. 14), P4C in 3, PVA6 back, PKB3 
back, PA4 front, ground. 

CSC releases (7, open at PB6). 

CSD operates (22). 

(22) Battery, CSD (Fig. 3), CSCl back, CSBl front, 
ground. 
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At this stage, relays CKA, CSA, CSB, CSD, IX, IZ, PA, 
PB, SA, SBA and SBB are operated and the wipers of 
switches Pi and P4 are off-normal and are standing in their 
positions 3. 

I 

First factor y 1,280 submitted, printed on tape and stored. 

When key 1 (Fig. 11) is depressed by the operator, CA, 
CB, CE and CF operate (23 and similar circuits and lock 

(24). 

(23) Battery, CA (Fig. 2), CK wire 1, key 1 depressed 
(Fig. 11), ground. 

(24) Battery, CA, CA2 front ; battery, CB, CB2 front; 
battery, CE, CE2 front ; battery, CF, CF2 front; 
CSD5 front. CKA3 front, ground. 

CAA, CBB, CEE and CFF operate in obvious circuits to 
CA4 front, etc. 

CFA operates (25), followed by IAA (26), IAB (27) and 
TAT) (28), which latter three relays are then storing the 
digital value 1. 

(25) Battery, CFA (Fig. 2), CPC6 back, CF4 front, 
ground. 

(26) Battery, IAA (Fig. 8), IIC in N, CI1 wire 1, CFA1 
front (Fig. 4), CA3 front, ground. 

(27) Battery, IAB (Fig. 8), I1D in N, CI1 wire 2, CFA 
2 front (Fig. 4), CB3 front, ground. 

(28) Battery, IAD (Fig. 8), I1F in N, CI1 wire 4, CFA 4 
front {Fig .4), CE3 front, ground. 

IAA, TAP and IAD lock in obvious circuits to IZ1 front. 
IJ operates (29) and locks (30). 

(29) Battery, IJ (Fig. 9), CI2 wire 5, CFF1 front (Fig. 
4), CB2 back, ground. 

(30) Battery IJ; IJ1 front, III closed, ground; IJ2 front, 
121 closed, ground. 

Switch magnets II and 12 (Fig. 9) operate in obvious cir¬ 
cuits to 1JZ front and /J4 front, respectively, and open 




93 


their interrupter contacts III, 121. PFB operates (31) and 
locks (32). 

(31) Battery, PFB (Fig. 14), CP6 wire 3, CQB1 back 
(Fig. 2), CPB4 back, CX6 back, CV1 back, CFF2 
front, ground. 

(32) Battery, PFB; PFBl front, P5I closed, ground; 
PFB2 front, P2I closed, ground. 

Switch magnets P2 and P5 (Fig. 14) operate in obvious 
circuits to PFBA front and PFBS front, respectively and 
open their interrupter contacts P2I and P5I. 

DY operates (33) and locks (34). 

(33) Battery 7 , DY (Fig. 5), CD wire 1, CQI)2 back (Fig. 
4), CPB3 back, CV3 back, CFFS front, ground. 

(34) Battery, DY, DY2 front, Dll closed, ground. 
Switch magnet D1 (Fig .5) operates in an obvious circuit 
to DY 1 front and opens its interrupter contact Dll. CH 
operates (35), followed by selector magnets Kl, K2 and 
K4 (36 and similar circuits) and locking magnet K7 (37). 

(35) Battery, CH (Fig. 2), CKA1 front, CF1 front, CSD4 
front, 

(36) Ground, K2 (Fig. 11) CK wdre 12, CB1 front (Fig. 
2) CHS front, battery 7 

(37) Ground, K7 (Fig. 11), CK wire 9, CH6 front (Fig. 
2), battery. 

K7 locks the keys of the key-set and Kl, K2 and K4 select 
character 1 on the type-wheel (Fig. 1). 

When the type-wheel is again stationary 7 , CLL operates 
(17), followed by printing magnet K6 (18), whereupon 
character 1 is printed. 

CKA releases (6, open at K6I), followed by CH (35, open 
at CKA1), K7 (37, open at CH6) and Kl, K2 and K4 (36, 
open at CH3 ,etc.) 

K7 frees the key-set and key 1 restores as soon as the 
pressure is removed by the operator. Kl, K2 and K4 to¬ 
gether restore the type-wheel. CLL releases, followed by 
K6. 

CKB operates (38). 
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(3S) Battery, CKB (Fig. 2), CKA1 back, CF1 front, 
CSD4 front, ground. 

CA, CB, CE and CF release (23, etc., open at key 1; and 24, 
open at CKA3), followed by CAA, CBB, CEE, CFF, CFA 
(25, open at CF4) and CKB (38, open at CF1). IJ re¬ 
leases (29, open at CFF1; and 30, open at III and 121), 
followed by II and 12. PFB releases (31, open at CFF2; 
and 32, open at P21 and P51), followed by P2 and P5. 

DY releases (33, open at CFF3; and 34, open at Dll), 
followed by Dl. The wipers of these five switches leave 
their normal positions and advance to positions 1. 

CKA operates again (6, reclosed at K6l and CKBl ) 
When key ” , ” is depressed by the operator, CG operates 

(39) and locks (40), followed by CH (41). 

(39) Battery, CG (Fig. 2), CK wire 6, key ” , ” depres¬ 
sed (Fig. 11), ground. 

(40) Battery, CG, CG2 front, CSD5 front, CKA3 front, 
ground. 

(41) Battery, CH (Fig. 2), CKA1 front, CG3 front, 
CSD4 front, ground. 

CGG (Fig. 2) operates in an obvious circuit to CG4 front. 
Selector magnet K5 operates (42) and selects the comma 
character on the type-wheel (Fig. 1). 

(42) Ground, K5 (Fig. 11), CK wire 15, CGI front, 
CHl front, battery. 

Locking magnet K7 operates (37) and locks the key-set. 
When the type-wheel is again stationary, CLL operates 
(17), followed by K6 (18), whereupon a comma is printed. 
CKA releases and CKB operates (43). 

(43) Battery, CKB (Fig. 2), CKAl back, CG3 front, 
CSD4 front, ground. 

CH, K7 and K5 release. 

K7 frees the kev-set and key ” , ” restores as soon as the 
pressure is removed by the operator. 

K5 restores the type-wheel. 

CLL releases, followed by K6, as before. 


i 
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CG releases (39, open at key ”, ”, and 40, open at CKA3), 
followed by CGG and CKB (43, open at CG3). CKA oper¬ 
ates again (6, reclosed at K6l and CKBl). 

When key 2 is depressed by the operator, operations 
similar to those which followed the depression of key 1 
take place. 

I 

CB, CE and CF operate (44 and similar circuits) and lock 
(45.) 

(44) Battery, CB (Fig. 2), CK wire 2, key 2 depressed 
(Fig. 11), ground. 

(45) Battery, CB, CB2 front ; battery, CE, CE2 front ; 
battery, CF, CF2 front; CSD5 front, ground. 

CBB, CEE, CFF, CFA and CH operate again, as already 
described in connection with the depression of key 1, 
followed by IBB and IBD (46 and a similar circuit), which 
latter are then storing the digital value 2. 

(46) Battery, IBB (Fig. 8), I1D in 1, CI1 wire 2, CFA2 
front (Fig. 4), CB3 front, ground. 

IBB and IBD lock in obvious circuits in I2}1 front. IJ, 
PFB and DY operate, followed by magnets I}, 12, P2, P5 
and Dl, all as before. Selector magnets K2 ancjl K4 operate 
(36 and a similar circuit) and select character 2 (Fig. 1) 
Locking magnet K7 operates (37) and locks the key-set once 
more. CLL and K6 operate again and this tiihe character 
2 is printed. 

CKA releases and CKB operates. 

CH, K7, K2, K4, CLL and K6 release and thereafter key 
2 restores as soon as the pressure is removed. 

CB, CE, CF, CBB, CEE, CFF, CFA and CKB release. 

T.T, PFB and DY release, followed by magnets II, 12, P2, 
P5 and Dl, and the wipers of these switches advance to 
positions 2. 

CKA re-operates. 
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When key 8 is depressed by the operator, similar opera¬ 
tions take place. Code receiving relays CB and CF operate 
momentarily (circuits similar to 44). Storage relay ICB 
operates (47) and locks to IZ1 front, storing the digital 
value 8. 

(47) Battery, ICB (Fig. 8), I1D in 2, CI1 wire 2, CFA2 
front (Fig. 4), CB3 front, ground. 

Selector magnet K2 operates to select character 8, which 
is then printed. Magnets II, 12, P2, P5, and D1 operate 
and release again and the wipers of these switches advance 
to positions 3. The kev-set is locked again during selection 
and printing, and after it is freed again key 8 restores, 
as soon as the pressure is removed. 

When key 0 is depressed by the operator, similar opera¬ 
tions take place, except that the control of the printing 
operation is carried out in a slightly different manner. 
Code receiving relay CF alone operates momentarily. Since 
none of the relays CA, CB, CC and CE is operated, no 
storage relay of set IDA—IDD (Figure 8) operates and 
by this fact the set stores the digital value 0. Similarly, no 
selector magnet operates and the type-wheel ,which ac¬ 
cordingly remains in its normal position, selects character 
0 . 

CFF operates to CF4 front , as before. 

CL operates (48). 

(48) Battery, CL (Fig. 3) CBBl back, CBA2 back, CAA2 
back, CFF4 front, CSD3 front, ground. 

CLL operates in an obvious circuit to CLl front and causes 
the character 0 to be printed. 

CFF releases, as before, followed by CL and CLL. 

Magnets II, 12, P2, P5 and D1 operate and release again 
and the wipers of these switches advance to positions 4. 
The key-set is locked again during printing, and after it is 
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freed again key 0 restores, as soon as the pressure is re¬ 
moved. 

At this stage, relays IA A, IAB, I AD, IBB, IBD, and 
ICB are operated and are storing the digital values 1280; 
relays CKA, CSA, CSB, CSD, IX, IZ, PA, PB ? SA, SBA 
and SBB are also operated; the wipers of switches PI and 
P4 are standing in their positions 3 and those pf switches 
Dl, II, 12, P2 and P5 in positions 4. 

Sign + ” submitted and printed. 

When “ + ” is depressed by the operatok CA, CB 
and CG operate (49 and similar circuits) and lock (50). 

(49) Battery, CA (Fig. 2), CK wire 1, key “ + ” de- 
pressed (Fig. 11), ground. 

(50) Battery, CA CA2 front; battery, CB, CB2 front; 
battery, CG CG2 front; CSD5 front, CKA3 front, 
ground. 

CAA, CBB and CGG (Figure 2) operate in Obvious cir¬ 
cuits to CA4 front, etc., followed by CH (41), CP (51) and 
K7 (37), which latter locks the key-set, as before. 

(51) Battery, CU (Fig. 3), CQC1 back, (?EE2 back, 
CCC2 back, CBB4 front, CAA3 front, (JGGl front, 
CSD1 front, ground. 

CU locks in an obvious circuit to CSD2 front, j 
CJ operates (52) and holds K7 (53) independently of CII6. 

(52) Battery, CJ (Fig. 4), CSA1 front, CU4 front, 
ground. 

(53) Ground, K7 (Fig. 11). CK wire 9, C,Jl\ front (Fig. 
2), battery. 

Selector magnets K1 and K2 operate (36 an|d a similar 
circuit), together with K5 (42), and select the character 
“ 4- "on the type-wheel. 

OLL operates (17), followed by K6 (18), whereupon the 
character ” + ” is printed. 

CKA releases and CKB operates again (43). 

CTT. Kl. K2, K5, CLL and K6 release. | 

Tt is to be noted that at this stage K7 is h^ld (CJ and 
the “addition’’ relay CI T being operated) and the key-set 


I 
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remains locked after the completion of printing, in order 
that the storage relays IAA-IHD (Figure 8) may be cleared 
of their record before the submission of further digits 
constituting a second factor is permitted. 

As a consequence of the operation of the “addition” 
relay CU, PX and CX operate (54) and lock (55), followed 
by PCB (56), DE (57), MA (58) and TA (59). 

(54) Battery, PX (Fig. 13), CP4 wire 1; battery, CX 
(Fig. 4); CUl front, ground. 

(55) Battery, PX, CP4 wire 1; battery, CX; CXi front, 
CSl wire 2, SA5 front (Figure 19), ground. 

(56) Battery, PCB (Fig. 15), P2A off-normal, PX2 front, 
ground. 

(57) Battery, DE (Fig. 5), DIB in 4, D y, DX1 back, CD 
wire 2, CTJ2 front (Fig. 4), ground. 

(58) Battery, MA (Fig. 12), CM wire 1, CX5 front 
(Fig. 3), ground. 

(59) Battery, TA (Fig. 25), CT1 wire 3, C0C3 back 
(Fig. 4), CTT3 front, CXl front, ground. 

P2 operates (60), opens its interrupter contact P21, re¬ 
leases and re-operates (61), (reclosed at Dll); this inter¬ 
action continues and the wipers advance to their normal 
positions, whereupon PCB releases (56, open at P2A). 

(60) Battery, P2 (Fig. 14), PCBl front, P2I closed, 
ground. 

DE locks and DX operates (61). 

(61) Battery, DE (Fig. 5), DE9 front, DX, CD wire 6, 
CX7 front (Fig. 4), CU2 front, ground. 

DZ operates (62) and locks (63). 

(62) Battery, DZ (Fig. 5), D1A off-normal, DXl front, 
CD wire 2, CU2 front (Fig. 4), ground. 

(63) Battery, DZ, D1A off-normal, DU2 front, ground. 
D1 operates (64) and opens its own circuit at D1T: the 
wipers return to their normal positions, whereupon DZ re¬ 
leases (62 and 63, open at D1A). 

(W) Battery D1 (Fig. 5), DZl front. Dll closed, ground. 
TK operates (65) and locks (66). 








(65) Battery, IK (Fig. 9); I1B off-normal; I2B off- 
normal; CI2 wire 1, CQD3 back (Fig. 4), CD wire 
3, DXl front (Fig. 5), CD wire 2, CU2 front (Fig. 
4), ground. 

(66) Battery, IK, I1B off-normal; I2B off-normal; IK4 
front , ground. • 

II and 12 operate (67 and a similar circuit) and open their 
own circuits at III and 121, respectively; the wipers re¬ 
turn to their normal positions, whereupon the circuits are 
opened at I1A and I2A. 

(67) Battery, II (Fig. 9), IIA off-normal, IK2 front, 
III closed, ground. 

IK releases (65 and 66), open at I1B and I2B). During the 
return to normal of these four switches, CJ }s prevented 
from releasing (68). 

(68) Battery, CJ (Fig. 4), CSA1 front; fcl2 wire 4, 
IK5 front, (Fig. 9), ground; CD wire 5, Du4 front 
(Fig. 5), ground; CP4 wire 4, PCB2 front (Fig. 
13), ground. 

Factor, 1380 accumulated. 

\ 

As a consequence of the operation of TA, the process 
of transferring the digital values stored in the Input cir¬ 
cuit to accumulating switches begins. IDZ, IEZ, IFZ, IGZ 
and IHZ operate (69 and similar circuits) ami lock in ob¬ 
vious circuits to 1X2 front. 

(69) Battery, IDZ (Fig. 10), TDA1 back, IDBl back, 
IM wire 0, MZ11 back (Fig. 12), MT3 wire 0, TIB 
in N (Fig. 26), TAl front, ground. 

TJ operates (70) and locks (71). 

(70) Battery, TJ (Fig. 26), TA2 front, T1A in X, TK1 
back, ground. 

(71) Battery, TJ, TJl front; T21 back (Fig. 25), Til 
back, ground; wire IT3; IAZ3 back (Fig. 9), D12 
wire 1, DE11 front (Fig. 7), DK15 back, DS5 wire 
6, S6I back (Fig. 20), ground; and two similar 
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branches over IBZ3 back to S7I back and over ICZ3 
to SSI back, respectively. 

TK (Fig. 25) operates in an obvious circuit to TJ2 front, 
and TH in an obvious circuit to TAB front. 

Accumulating switch magnets S6, S7 and S8 operate (72 
and similar circuits), together with transfer switch magnet 
T1 (73). 

(72) Battery, SS (Fig. IS), DS3 wire S, DK7 back (Fig. 
6), DE3 front. Dll wire 3, ICZ1 back (Fig. 9), IT2 
wire 3, TJ6 front (Fig. 25), ground. 

(73) Battery, T1 (Fig. 25), TH2 front, TJ3 front, 
ground. 

When the four magnets have all operated their interrupter 
contacts (S6I, S7I, SSI and Til), TJ releases (70, open at. 
TK1 and 71, open at Til, etc.) but TK holds (74). 

(74) Battery, TK; Til front, ground; ST1 wire 3; S6l 
front (Fig. 20), ground; S7l front, ground; S8I 
front, ground. 

S6, S7 and SS release (72, open at TJ6, etc.) together with 
T1 (73 open at TJ3). 

When the four magnets have all restored their interrupter 
contacts, TK releases (74, open at Til, etc.) 

The wipers of switches S6, S7, S8 and T1 are now standing 
in positions 1. 

IAZ operates (75) and locks in an obvious circuit to 1X2 
front. 

(75) Battery, IAZ (Fig. 10), IAA1 front, IAB2 front, 
IAC1 back, IAD1 front, IM wire 1, MZ12 back 
(Fig. 12), MA9 front, MT3 wire 1, TlB in 1 (Fig. 
26), TA1 front, ground. 

TH holds in an obvious circuit to T1D off-normal. TJ oper¬ 
ates a second time (76) and locks (71, except that the branch 
including S6I back is open at IAZ3), followed by TK (to 
TJ2 front). 

(76) Battery, TJ (Fig. 26), T1A off-normal, TKl back, 
ground. 

S7 and SS operate (72 and a similar circuit), together with 
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T1 (73). When the three magnets have all operated their 
interrupter contacts, TJ releases and TK holds 1 (74, except 
that the branch including S61 front is open), j 
S7, S8 and T1 release, followed by TK. 

The wipers of these switches are now standing in positions 
2 and those of S6 have remained in position 1. iBZ operates 

(77) and locks in an obvious circuit to 1X2 frdnt. 

(77) Battery, IBZ (Fig. 10), IBA1 back, JBB1 front, 
IBC2 back, IBD2 front, IM wire 2, j MZ13 back 
(Fig. 12), MA10 front, MT3 wire 2l TlB in 2 
(Fig. 26), TA1 front, ground. 

TJ operates a third time (76) and locks (71,1 except that 
the branches including S6I back and S7I babk are both 
open), followed by TK, as before. 

S8 operates (72), together with Tl (73). 

When both magnets have operated their interrupter con¬ 
tacts, TJ releases but TK holds (74, except that the 
branches including S6I front and S7I front arb both open). 
S8 and Tl release, followed bv TK. 

The wipers of these switches are now standing in positions 
3. 

I 

T.T, TK, SS and Tl operate and release in succession five 
more times in precisely the same manner and the wipers 
of switches SS and Tl are then standing in positions 8. 
TCZ operates (78) and locks in an obvious circuit to 1X2 
front. 

(78) Battery, ICZ (Fig. 10), ICA1 back, 'JCB1 front, 
TCCC2 back, I0D2 back, IM wire 8, MZ19 back 
(Fig. 12), MAI6 front. MT3 wire 8, TlB in 8 (Fig. 
26), TA1 front, ground. 

TJ operates a ninth time (76) and locks (79), followed by 
TK and Tl. as before. 

(79) Batterv, T.T (Fig. 26), TJl front , T2I back (Fig. 
25), TIT back, ground. 

When Tl operates its interrupter contacts, TJ releases 
but TK holds in an obvious circuit to Til front. 

Tl releases, followed by TK. 
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The wipers of switch T1 are now standing in positions 9. 
T1 releases, followed by TK. 

SDB (82). 

(50) Battery, TL (Fig. 26), TlA in 9, TK1 back, ground. 

(51) Battery, TL, TL2 front, T2I back (Fig. 25), Til 
back, ground. 

S2) Battery, SDB (Fig. 20), SDA, ST1 wire 1, TLl 
front (Fig. 25), ground. 

SH (Fig. 23) operates in an obvious circuit to SDAlS front 
and locks (S3). 

(53) Battery, SH, SH2 front, SJ2 back, SBA1 front, 
ground. 

SBB releases; (10, open at SH2). 

TK and TLL (Fig. 25) operate in obvious circuits to TL4 
front and TL3 front, respectively, followed by T1 (84). 

(54) Battery, T1 (Fig. 25), TH2 front, TLL3 front, 
ground. 

TL releases (SO, open at TK1; and 81, open at Til) and 
TK holds, as before, to Til front . 

CSC operates (85) and locks in an obvious circuit to CJ2 
front, CAA4 front and CBB5 front. 

(55) Battery, CSC (Fig. 4), CT1 wire 2, TH1 front (Fig. 
25 ) y TLLl front, ground. 

IX releases (4, open at TLL1), followed by IZ (Fig. 9). 
The eight relays IAZ—IHZ (Fig. 10) release (locking cir¬ 
cuits open at 1X2). 

The operated storage relays IAA, LAB, IAD, IBD and 
TCB release (locking circuits open at IZ1). 

CSD releases (22, open at CSC1), followed by CU (locking 
circuit open at CSD2). 

TA (59, open at CU3), DE and DX (61, open at CU2), 
CJ (52. open at CU4), K7 (53, open at CJ1) and CKB (43, 
open at CSD4). 

CKA operates again (6, reclosed at CKBl). 

K7 frees the key-set, key ” + ” restores as soon as the 
■oressure is removed and CA, CB, CG, CAA, CBB and 
CGG release. 
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CKA operates again (6, reclosed at CKB1). 

In the meantime, TLL releases (open at TL?), together 
with SDA and SDB (82, open at TL1), and followed by 
T1 (84, open at TLL3) and TK. 

The wipers of switch T1 are now standing in positions 10. 
IX operates again (4, reclosed at TLL1), followed by IZ, 
as before. 

CSC releases (85, open at TLL1; and locking circuits open 
at CAA4 and CBB5). 

CSD operates again (22). 

TM operates (86) and locks (87), folowed by SEA and 
SEB (88). 

(86) Battery, TM (Fig. 26), T1A in 10,, TK1 back, 
ground. 

(87) Battery, TM, TM2 front , T2I back (Fjig. 25), Til 
back, ground. 

(88) Battery, SEB (Fig. 20), SEA, STl W 2, TMl 
front (Fig. 25), ground. 

SJ (Fig. 23) operates in an obvious circuit to SfEBlS front, 
and locks in an obvious circuit to SBA1 front. 

SBA (Fig. 19) holds in an obvious circuit to SEA18 front. 
SH releases (83, open at SJ2). 

TK and TMM (Fig. 25) operate in obvious circuits to 
TM4 front and TM3 front, respectivelv, followed bv T1 

(89). ‘ | 

(S9) Battery, T1 (Fig. 25), TH2 front, TtMM4 front, 
ground. 

TM releases (S6, open at TK1; and S7, open at Til) and 
TK bolds, as before, to Til front. 

TMM releases, together with SEA and SEB (SS, open 
at TMl), and followed by SBA (open at SEA18; and 9, 
or»en at S.T1), T1 (90 open at TMM4) and TK. 

The wipers of switch T1 are again standing in their normal 
positions and TH accordingly releases (open at T1D). 
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SJ releases (open at SEB18 and SBA1). 

SB A operates again (9, reclosed at SJ1), followed by SBB 

( 10 ). 

At this stage, relays CKA, CSA, CSB ,CSD, CX, IX, 
IZ, MA, PA, PB, PX, SA, SBA and SBB are operated; 
all storage relays are released; the wipers of switches PI, 
P4 and P5 are standing in positions 3, 3 and 4, respectively: 
and those of switches S6, S7 and S8 in positions 1, 2 and S, 
respectively. 

The wipers of all other accumulating switches being still 
in their normal positions, the aggregate registered is thus 
000,001^80.00000000. 

• It will be observed that during the process of transfer 
TJ operated and released nine times, thus creating 9 im¬ 
pulses. 

The wipers of switch Tl advance by one step at each im¬ 
pulse. 

The wipers of switch S6 advance by one step at the first 
impulse but were thereafter unaffected, the impulsing cir¬ 
cuit having been cut by the operation of IAZ over contacts 
depending on the setting of the storage relays to store the 
digital value 1. Similarly, the wipers of switch S7 advanced 
by two steps and then the impulsing circuit was cut by 
the operation of IBZ, whereas the wipers of switch S8 
advanced by eight steps before the impulsing circuit was 
cut by the operation of ICZ. The impulsing circuits of 
switches S9—S13, the remander of the eight switches 
brought into circuit by the operation of DE, were cut be¬ 
fore impulsing started by the operation of the five relays 
IDZ—IHZ because the corresponding five storage sets IDA 
—IHD were all storing the digital values 0. After the nine 
steps made under the control of TJ, Tl made two further 
steps, under the control of TL and TM respectively, and 
so completed its cycle. During these steps, “carryover cor¬ 
rections” and “compensation” would have been effected 
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had the transfer process given rise to carry-ovdr; this was 
clearly not the case in the example describe^, since no 
accumulating switch had received more than nine impulses. 
These operations will be described later. 

Second factor 59 submitted, printed and stored j. 

When key 5 is depressed by the operator, code receiving 
relays CB, CC and CF (Fig. 2) operates; selector magnets 
K2 and K3 (Fig. 11) operate to select character 5; print¬ 
ing magnet K6 (Figure 11) operates to print it; locking 
magnet K7 operates to lock the key-set during printing; 
storage relays IAB and I AC operate (27 and a similar 
circuit) and lock to store the digital value 5; and the wipers 
of switches Dl, II and 12 advance to positions li; the above- 
mentioned relays and magnets release again, together with 
relays CBB, CCC, CFF, CFA, CH, IJ, DY, CLL and CKB, 
which have also operated momentarily, OKA releases and 
operates again; all in a manner similar to that described 
in connection with the receiving, printing and storing of 
the value of the first digit 1 of the first factor submitted. 

It is to be noted, however, that this time P^B does not 

77 . I 

operate (31, open at CX6) and the wipers of switches P2 
and P5 accordingly do not advance, the signal!“ + ” hav¬ 
ing indicated a kind of problem in the computation of 
which these switches serve no useful purpose. The wipers 
of switch P5 will be returned to their normal positions 
in due course, as will be explained. 

Similarly, when key 9 is depressed by the operator, OA. 
and CF (Figure 2) operate; K1 (Figure 11) operates to 
select character 9; Kfi operates to print this character; 
K7 operates to lock the kev-set during printing: TBA oper¬ 
ates (90) and locks to store the digital value 9; the wipers 
of Dl. II and 12 advance to position 2; and other relays 
operate and release again, as before. 

(90) Batten’, TBA (Fig. 8), TIC in 1, CTl wire 1, CFAl 
front (Fig. 4), CA3 front, ground. 
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At this stage, relays IAB, IAC and IBA are operated 
and are storing the digital values 59; relays CSA, CSB, 
CSD, CKA, CX, IX, IZ, MA, PA, PB, PX, SA, SBA and 
SBB are also operated; the wipers of switches Dl, II, 12, 
PI, P4 and P5 are standing in their positions 2, 2, 2, 3, 3 
and 4 respectively; and those of switches S6, S7 and S8 in 
positions 1, 2 and 8 respectively. 

Use of “cancel” key. 

Should the operator discover after keying the factor 59 
that one or both digits are faulty, the record of the whole 
of the factor stored in the calculator can be obliterated, 
without affecting the accumulated aggregate, by keying the 
sign “C” and a fresh factor can be submitted afterwards. 
The operation is as follows: 

When key “C” is depressed, CA and CG (Figure 2) 
operate, together with CAA and CGG; magnets K1 and 
K5 operate to select character “C”; magnet K6 operates 
to print it; these magnets release again, together with 
relays CH and CLL which have operated momentarily; 
magnet K7 operates to lock the kev-set; CKA releases; 
CKB operates; all in a manner similar to that described 
in connection with the receiving and printing of the sign 
“ 4- In the meantime, the “cancel’’ relay CY operates 
(91) and holds CSB (91A). 

(91) Battery, CY (Fig. 3), CEE1 back, CCCl back, CBB 
4 back, CAA3 front, CGGl front, CSD1 front, 
ground. 

(91A) Battery, CSB (Fig. 3), CY4 front, CX8 front, 
CSA2 front, ground. 

I 

IX releases (4, open at CY2), followed by IZ (Fig. 9) and 
all operated storage relays (locking circuits open at IZ1). 
DZ operates (92) and locks in an obvious circuit to Dv2 
front. 

(92) Battery, DZ (Fig. 5), D1A off-normal, CD wire 3, 
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CQD3 back (Fig. 4), CYl front , ground. 

IK operates (93) and locks in an obvious ciijnrit to IK4 
front . 

(93) Battery, IK (Fig. 9); I1B off-normfd; I2B off- 


normal; CI2 wire 1, CYl front (Fig. 4)L ground. 

CJ operates (94). 

(94) Battery, CJ (Fig. 4), CSA1 front; CD wire 5, 
Dv4 front (Fig. 5) ground; 

CI2 wire 4, IK5 front (Fig. 9), ground. 

K7 continues to hold (53) after CH has releasfed. 


D1 operates (64) and the wipers return to their normal 
positions, as previously described. 

I 

11 and 12 operate (67 and a similar circuit) and the wipers 
return to their normal positions similarly. 

DZ, IK and C J release. 

K7 releases (37, open at CH6; 53, open at C^Fl) and key 
“C” restores as soon as the pressure is removed. 

CA, CG, CAA and CGG release, followed by dY (91, open 
at CAA3 and CGG1). 

IX re-operates (4, re-closed at CY2) followed by IZ. 

CKB releases and CKA re-operates. 

It will be observed that, as a result of keying the sign 
“C”, the record of the factor keyed immediately before 
has been obliterated and the wipers of switched Dl, II and 

12 have returned to their normal positions. T|he situation 
in the calculator is, in fact, indistinguishable from the situ¬ 
ation before the factor 59 was keyed; and a fre^h factor can 
accordingly be submitted. 

It is supposed that the factor 59 is submitted again. The 
digital values are stored by the operation of I^B, IAC and 
IBA and the wipers of switches Dl, II and 12 advance 
to positions 2, precisely as described. 


i 

i 



10S 


Sign “ST” submitted and printed. 

When key “ST” is depressed by the operator, CB, CE 
and CG (Figure 2) operate and lock, followed by CBB, 
CEE and CGG; magnets K2, K4 and K5 operate to select 
character “ST”; magnet K6 operates to print it; these 
magnets release again, together with CH and CLL which 
have operated momentarily; magnet K7 operates to lock 
the key-set; CKA releases; CKB operates; all in a manner 
similar to that described in connection with the receiving 
and printing of the sign ” + ”. 

In the meantime, CMA operates (95) and locks (96). 

(95) Battery, CMA (Fig. 3), CEE3 front , CCC3 back, 
CBB3 front , CAA3 back, CGGl front , CSD1 front, 
ground. 

(96) Battery, CMA, Cya, CMA2 front, Cyb; CMB, CSA5 
front, ground; CP2 wire 3, PB1 front (Fig. 13), 
ground. 

CRA operates (97) and locks in an obvious circuit to CSB4 
front. 

(97) Battery, CRA (Fig. 3), CX2 front, CMAl front, 
ground. 

SA holds (98) independently of CSB6. 

(98) Battery, SA (Figure 19), CS1 wire 3, CMA3 front 
(Fig. 4), ground. 

CU operates, (99) and locks in an obvious circuit to CSD2 
front. 

(99) Battery, CTJ (Fig. 3), CRA5 front, CSD2 front, 
ground. 

CJ operates (52 and 100). 

(100) Battery, CJ (Fig. 4), CSA1 front, CRA2 front, 
ground. 

K7 continues to hold (53) after CH has released. 

It is to be noted that the key-set remains locked after 
the completion of printing in order that the storage relay* 
IAA—IHD (Figure 8) may be cleared once again of their 
record before the submission of further digits is permitted. 
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As a consequence of the operation of CU, DG operates 
(101, together with TA (59, reclosed at CU3 front.) 

(101) Battery, DG (Fig. 5), DIB in 2, Dy* DX1 back, 
CD wire 2, CU2 front (Fig. 4), ground. 

DG locks and DX operates (102). 

(102) Battery, DG, DG9 front, DX, CD wire CX7 front 
(Fig. 4), CU2 front, ground 

DZ operates (62) and locks (63). 

D1 operates (64) and the wipers of this switch return to 
their normal positions, whereupon DZ releases, as de¬ 
scribed. 

IK operates (65) and locks (66). 

II and 12 operate (67 and a similar circuit) and the wipers 
of these switches return to their normal positions, where¬ 
upon IK releases, as described. 

! 

Factor 59 added to aggregate. 

\ 

As a consequence of the operation of TA, the process 
of transferring the digital values stored in the Input circuit 
to the accumulating switches begins once more. 

ICZ, IDZ, IEZ, IFZ, IGZ and I1IZ operate (69 and similar 
circuits) and lock in obvious circuits to 1X2 front. 

TJ operates’(70) and locks (103). 

(103) Battery, TJ (Fig. 26), TJl front ; T2I back, (Fig. 
25), Til back, ground; wire IT3; IAZ3 back (Fig. 
9), DI2 wire 1, DG11 front (Fig. 7), DK17 back, 
DS5 ware 8, SSI back (Fig. 20), ground; and a 
similar branch over IBZ3 back to S9I back. 

TK (Fig. 25) operates in an obvious circuit to TJ2 front 
and TH in an obvious circuit to TA3 front. 

Magnets S8 and S9 operate (104 and a similar circuit), 
together with magnet T1 (73). 
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(104) Battery, S9 (Fig. 18), DS3 wire 9, DK8 back 

(Fig. 6), DG2 front. Dll wire 2, IBZ1 back (Fig. 
9), IT2 wire 2, TJ5 front (Fig. 25), ground. 

When the three magnets have all operated their interrupter 
contacts, TJ releases but TK holds (105). 

(105) Battery, TK (Fig. 25), Til front, ground, ST1 
wire 3; S8l front (Fig. 20), ground; S9l front, 
ground. 

SS, S9 and T1 release, followed by TK. 

TH holds to T1D off-normal, independently of TA3 front. 

TJ, TK, S8, S9 and T1 operate and release in succession 
four more times in precisely the same manner. 

The wipers of switches S9 and T1 are now standing in 
positions 5, whereas those of switch S8, having made five 
steps from position 8, are standing in positions 2 of their 
second cvcle. 

In the meantime, when the wipers of switch S8 are 
standing in positions 10 of their first cycle, SCH operates 

(106) and locks in obvious circuits to SBA2 front and SBB2 
front to record the fact that “carry-over’* is required from 
this switch to switch S7. 

(106) Battery, SCH (Fig. 22), S8C in 10, SBB2 front, 
ground. 

When the wipers of switch T1 reach position 5, IAZ 
operates (107) and locks in an obvious circuit to 1X2 front, 
opening one of the locking circuits of TJ (103, at IAZ3) 
and the energizing circuit of S8 (similar to 104, at IAZ1). 

(107) Battery, IAZ (Fig. 10), IAA1 back, IAB1 front, 
IAC2 front, IM wire 5, MZ16 back (Fig. 12). 
MA13 front, MT3 wire 5, TlB in 5 (Fig. 26), TA1 
front, ground. 

TJ; TK, S9 and T1 operate and release in succession four 




more times in the same manner, except that the locking 
circuit of TJ is modified as described hereabove and the 
holding circuit of TK (105) does not include SSI front The 
wipers of switches S9 and T1 are now standing in positions 
9, whereas those of switch S8 have remained in positions 2. 

| 

It is to be noted that the wipers of switches S6 and S7 
have not been affected by the transfer operation now com¬ 
pleted and are still standing in position 1 and 2, respec¬ 
tively. The aggregate registered at this stage is thus 000,- 
001,229.00000000. I 

Carry-over correction. 

TL operates (80) followed by SDA and SDB (82), TK, 
TLL and T1 (84). SH operates to SDA18 front, locks (83), 
and SBB releases. 

TL locks (108), S7 operates (109), and TK holds (110). 

(108) Batter}’', TL (Fig. 26), TL2 front; T2I back (Fig. 
25), Til back, ground; ST1 wire 4, SDB7 front 
(Fig. 20), SCH4 front, S7I back, ground. 

(109) Battery, S7 (Fig. 18), SDA7 front, SCH3 front, 
ground. 

(110) Battery, TK (Fig. 25), Tlx front, ground; ST1 
wire 3, S7l front (Fig. 20), ground. 

CSC operates (85) and locks in an obvious circuit to CJ2 
front and CBB5 front. 

IX releases, followed by IZ, the seven relays IAZ and ICZ 
—IHZ, the operated storage relays IAB, IAC and IBA, 
CSD, 0T7, TA, DG, DX and CKB. 

CKA operates again (6, reclosed at CKB1). 

When switches T1 and S7 have both operated their inter¬ 
rupter contacts, TL releases, followed by SDA, SDB, TLL, 
Tl, S7 and TK. 

IX operates again (4, reclosed at TLLl), followed by IZ. 
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The wipers of switch T1 are now standing in positions 10; 
those of S7, having made one step from positions 2, are 
standing in positions 3; and “carry-over correction” has 
been completed. The aggregate registered at this stage is 
thus 000,001,329.00000000. 

Compensation. 

TM operates (86) followed by SEA and SEB (88), TK, 
TMM and T1 (89). 

SJ operates to SEB18 front and locks to SBA1 front. 

SBA holds to SEA 18 front, but SH releases. 

TM locks (111), S8 operates (112) and TK holds (113). 

(111) Battery, TM (Fig. 26), TM2 front, T2I back (Fig. 
25), Til back, ground; ST1 wire 4, SEB8 front, 
SCH5 front, SSI back, ground. 

(112) Battery, S8 (Fig. 18), SEA8 front, SCH3 front, 
ground. 

(113) Battery, TK (Fig. 25), 211 front, ground; ST1 
wire 3, SSI front (Fig. 20), ground. 

CRB operates (114) and locks in an obvious circuit to CSB3 
front. 

(114) Battery, CRB, (Fig. 3), CRA4 front, CT2 wire 2, 
TMMl front (Fig. 25), ground. 

When switches T1 and S8 have both operated their inter¬ 
rupter contacts, TM releases, followed by SEA, SEB, TMM 
Tl, SS, SBA, SCH, SJ, TH and TK. 

SBA re-operates, (9, reclosed at SJ1) followed by SBB 

( 10 ). 

PC A operates (115). 

(115) Battery, PCA (Fig. 13), PE6 back, PL5 back, 
P1A in 3, CP2 wire 6, CRB3 front (Fig. 3) CT2 
wire 1, TMMl back, (Fig. 25), ground. 

The wipers of switch Tl are now again standing in their 
normal positions; those of S8, having made one step from 
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positions 2, are standing in positions 3; and “compensa¬ 
tion” has been completed. 

At this stage, relays, CB, CBB, CE, CEE, C&, CGG, CJ, 
CKA, CMA, CKA, CBB, CSA, CSB, CSC, CX, IX, IZ, MA, 
PA, PB, PCA, PX, SA, SBA and SBB are operated; all 
storage relays are released; magnet K7 is operated and the 
key-set is locked; the wipers of switches PI, P4 and P5 
are standing in positions 3, 3 and 4 respectively; and those 
of switches S6, S7, S8 and S9 in positions L 3, 3 and 9 
respectively. The aggregate registered is thus 000,001,339.- 
00000000. 

Subtotal 1J39 printed. 

As a consequence of the operation of PCA, PD operates 

(116) and locks in an obvious circuit to PA13'front. 

(116) Battery, PD (Fig. 13), PCAl front, [PA13 front, 
ground. 

PFA operates (117) and locks (14). 

(117) Battery, PFA (Fig. 14), PA5 front, ^CA2 front , 
P1I closed, ground. 

Magnets PI and P4 (Fig. 14) operate in obvious circuits 
to PFA4 front and PFA3 front , respectively. 

When both magnets have operated their interrupter con¬ 
tacts, PFA releases, followed by PI and P4. The wipers 
of these switches are now standing in position^ 4. 

PCA holds (118) although its operating circuit is now open 
(115, open at PI A). 

(118) Batter}’, PCA (Fig. 13), PE6 back, PL5 back, 
Pi A in 4 , PS3 wire 1, SID in N (Fig. 21), PS4 wire 
1, PEI back (Fig. 13), ground. 

PFA re-operates (117) and locks (14). 

PI and P4 re-operate, PFA releases and Pi and P4 release, 
as described hereabove. The wipers are now standing in 
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positions 5, where PC A continues to hold (119). 

(119) As 118 to PL5 back; then Pi A in 5, PS3 wire 2, 
SMI back (Fig. 21), S2D in N, SID in N; then as 
118. 

The wipers of switches PI and P4 advance to positions 6, 
where PC A still continues to hold (120). 

(120) As 118 to PL5 back; then Pi A in 6, PS3 wire 3, 

SM2 back (Fig. 21), S3D in N, S2D in N; then as 
119. 

The wipers advance to positions 7 and 8 in turn and PCA 
holds in similar circuits. 

The wipers advance to position 9, where PCA releases. 

It is to be noted that the condition of wipers SID, S2D— 
S5D has thus been scrutinized in turn as the wipers of 
switch PI advanced. Wiper S6D being off-normal, i.e. reg¬ 
istering a significant digital value, the advance of the wip¬ 
ers of switch PI (and switch P4) halts at positions 9 and 
printing of the number registered by the accumulating 
switches begins, as will now be explained. 

PE operates (121), followed by PP (122) and SM (122A), 
and CSC. 

(121) Battery, PE (Fig. 13), PD1 front, PCAl back , 
PA13 front, ground. 

(122) Battery, PP (Fig. 13), CP2 wire 7, CKA2 front 
(Fig. 3*), CP7 wire 1, PE3 front (Fig. 14), ground. 

(122A) Battery, SM (Fig. 21), PS4 wire 5, PE7 front 
(Fig. 13), ground. 

(123) Battery, CSC (Fig. 4), CSB9 front, CP4 w T ire 6, 
PE5 front , (Figure 13), ground. 

PFA operates (12) and locks (14), followed by PI and P4, 
as before. 

PM A operates (124) and locks (125). 

(124) Battery, PMA (Fig. 13), PMB2 back, PB4 front. 
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PP3 front , ground. 

(125) Battery, PMA, PMA2 front, PMB, PVA3 back, 
PB3 front, ground. 

CAX, CBX and CEX operate (126). I 

(126) Battery, CAX (Fig. 2), CBX, CEX, f2Ql wire 1, 
QV9 back (Fig. 17), QS3 wire 1, S6B in 1 (Fig. 
23), PS1 wire 6, PIC in 9 (Fig. 13), PRB4 back, 
PKC3 back, PW4 back, PP2 front, PJA3 back, 
PL2 back, ground. 

Kl, K 2 and K4 operate (127 and similar circuit^) and select 
character 1. 

(127) Ground, K1 (Fig. 11), CK wire 11, CAX2 front 
(Fig. 2), battery. 

QX (Fig. 17) operates in a circuit including CAX1 and 
CBX1 Fig. 2) followed by other relays in the quotient cir¬ 
cuit, but these relays have no useful function at this stage. 
CLL operates (17), followed by K6 (18) and character 1 
is printed. 

CKA releases, followed by PP (122, open at ^KA2), PFA 
(12, open at PP5; 14, open at P1I and P4I), F^l and P4. 
The wipers of switches PI and P4 are now standing in posi¬ 
tions 10. 

PMB operates (125, short-circuit removed at PP3), fol¬ 
lowed by PJA (128). 

(128) Battery, PJA (Fig. 14), PJC1 back, PBMl front, 
P2C in N, P4C in 10, PVA6 back, PKB3 back, 
PA4 front, ground. 

CAX, CBX and CEX release (126, open at PP2) followed 
by Kl, K2, K4, QX, CLL and K6. 

CKA re-operates (6, re-closed at KOI), followed by PP 
(122, reclosed at CKA2). 



PJB operates (129) and locks (130), followed by CGX 
(131). 

(129) Battery, PJB (Fig. 14), PJA fronts PL7 back, 
PP5 front, ground. 

(130) Battery, PJB, PJB2 front, PJC, PMB1 front, 
P2C in N, P4C in 10, PVA6 back, PKB3 back, 
PA4 front, ground. 

(131) Battery, CGX (Fig. 2), CP3 wire 1, PJC2 back 
(Fig. 13), PJBy front, ground. 

K5 operates (16) and selects the character 

CLL operates (17), followed by K6 (18), and a comma is 
printed. 

CKA releases, followed by PP. 

PJC operates (130, short-circuit removed at PP5). 

PJA releases (128, open at PJC1) and CGX releases (131, 
open at PJC2), followed by K5 (16, open at CGX1), CLL 
and K6. 

CKA and PP operate once more. 

PFA operates again and locks, followed by PI and P4, as 
before. 

CAX and CEX operate (132) (followed, as before by QX). 

(132) Battery, CAX (Fig. 2), CEX, CQ1 wire 3, QV7 
back, (Fig. 17), QS3 wire 3, S7B in 3 (Fig. 23), 
PS1 wire 7, PIC in 10 (Fig. 13), PRB4 back, 
PKC3 back, P\V4 back, PP2 front, PJA3 back, 
PL2 back, ground. 

K1 and K4 operate (127 and a similar circuit) and select 
character 3. 

CLL operates, followed bv K6, and character 3 is printed. 
CKA, PP, PFA, PI, P4, CAX, CEX, QX, Kl, K4, CLL 
and K6 release. 
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The wipers of switches PI and P4 are now 
positions 11. 


standing in 


PJB and PJC release (130, open at P4C). 

CKA, PP, CAX and CEX operate again (133), a second 
character 3 is selected and printed in preciseiy the same 
manner, and the wipers of switches PI and P4 advance 
to positions 12. 


(133) As 132 to QS3 wire 3; then S8B in 3 (Fig. 23), 
PS1 wire 8, PIC in 11, (Fig. 13); then as 132. 

CKA, PP, PFA, PI and P4 operate again. 


CAX operates (134) (followed, as before, by QX). 

(134) Battery, CAX (Fig. 2), CQ1 wire 9, QV1 back 
(Fig. 17), QS3 wire 9, S9B in 9 (Fig. 23), PSl 
wire 9, PIC in 12 (Fig. 13); then as J32. 

K1 operates (127) and selects character 9. 


CLL operates, followed by K6, and character ^ is printed. 

CKA, PP, PFA, PI, P4, CAX, QX, Kl, CLL and KG 
release. 


The wipers of switches PI and P4 are nowj standing in 
positions 13. 

PKA operates (135), followed by PL (136),' which locks 
(137). ” | 

(135) Battery, PKA (Fig. 15), PRB3 back, PlB in 13, 
PX3 front, ground. 

(136) Battery^, PL (Fig. 14), PXB2 back, jPKA3 front, 
ground. 

(137) Battery", PL, PNB2 back, PL4 fronf, PA2 front, 
ground. 

PKB (Fig. 14) operates in an obvious circuit to PKA2 
front and locks to PA4 front. 
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CKA re-operates as before, but PP does not re-operate this 
time, its circuit (122) having been opened by PE, which 
releases in the meantime, as will be explained. 

QX operates in a circuit including PXP4 front (Fig. 13), 
but this relay has no useful function at this stage. 

PCA operates (138), followed by CZ (139). 

(138) Battery, PCA (Fig. 13), PKB4 front, PKB1 front, 

P1A in 13, PS5 wire 10, S10D in N (Fig. 21), 
SKL3 back, SUB in N, SKM3 back, S12D in N, 

SKN3 back, S13D in N, SK03 back, S14D in N, 

SKP3 back, S15D in N, SKQ3 back, S16D in N, 

SKR3 back, S17B in N, PS4 wire 2, PEI front 

(Fig. 13), ground . 

(139) Battery, CZ (Figure 4), OP5 wire 2, PE4 front 
(Fig. 15), PC A3 front, ground. 

Circuits partially restored to normal. 

As a consequence of the operation of PCA, PFA operates 
(117) and locks (14). 

PI and P4 operate to PFA4 front and PFAZ front, as be¬ 
fore. 

When PI and P4 have both opened their interrupter con¬ 
tacts, PFA releases, followed by PI and P4. 

The wipers of switches PI and P4 are now standing in 
positions 14. In the meantime CSB releases (3, open at 
CZ1) and CZ holds (140) independently of PE4. 

(140) Battery, CZ (Fig. 4), CSBl back, CP4 wire 3, 
PCA4 front (Fig. 13), ground. 

PE releases (121, open at PCA1), followed by PCA (138, 
open at PEI), PP (122, open at PE3) and SM (122A, open 
at PE7). 

PKC operates (141). 
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(141) Battery, PKC (Fig. 13), PKB2 front, PRA4 back, 
PE2 back, ground. 

PA releases (8, open at CSB10), followed by I^B (open at 
PA9), PD (open at PA13), PMA and PMB (125, open at 
PB3). i 

CKA releases (6, open at CSB8), together with IX (4, open 
at CSB5), IZ and CRB (open at CSB3). | 

PKA releases (135, open at P1B), followed by PL (136, 
open at PKA3; 137, open at PA2), PKB (op^n at PKA2 
and PA4), PKC (141 open at PKB2 front) a^id QX. 

CMB operates (96, short-circuit removed at PBl) and locks 

(142), short-circuiting CMA, which releases, followed by 
CRA. 

(142) Battery, CMB3 front (Fig. 3), C yb, pMB, CSA5 
front, ground. 

I 

SA holds (143). ! 

(143) Battery, SA (Fig. 19), CS1 wire 3, CMB4 front 
(Fig. 4), ground. 

PCD operates (144), followed by magnet P4 (145). 

(144) Battery, PCD (Fig. 15), P4A off-normal, PA12 
back, ground. 

(145) Battery, P4 (Fig. 14), PCD2 front, P4I closed, 
ground. 

P4 opens its interrupter contacts, releases, recloses them 
and re-operates; the wipers accordingly return to their 
normal positions, whereupon PCD releases (144, open at 
P4A). 

PCE operates (146) and locks to PCE2 front. 

(146) Battery, PCE (Fig. 15), P5A off-normal, PG5 
back, PA8 back, ground. 

Magnet P5 operates (147) and CJ holds (148). 
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(147) Battery, P5 (Fig. 14), PC El front, P51 closed, 
ground. 

(14S) Battery, CJ (Fig. 4), CSA1 front, CP4 wire 4, 
PC El front (Fig. 13), ground. 

P5 releases, re-operates similarly and the wipers advance 
to their normal positions, whereupon PCE releases (146, 
open at P5A), followed by CJ (100, open at CRA2; 148, 
open at PCE1) and K7 (53, open at CJ1). 

The key-set is freed and, provided the pressure has been 
removed, key ST restores; CB, CBB, CE, CEE, CG, CGG 
and CSC rlease. 

PCA re-operates (149), followed by magnet PI (150). 

(149) Battery, PCA (Fig. 13), PE6 back, PL5 back, PI A 
in 14, *PS5 wire 11, S11D in N (Fig. 21), SKM3 
back, S12D in N, SKN3 back, S13D in N, SK03 
back, S14D in N, SKP3 back, S15D in N, SKQ3 
back, S16D in N, SKR3 back, S17D in N, wire 
CS2, CMB1 front (Fig. 4), ground. 

(150) Battery, PI (Fig. 14), PA5 back, PCA2 front, 
P1I closed, ground. 

PI opens its own circuit at P1I and releases, advancing its 
wipers to positions 15, where PCA holds (151). 

(151) As 149 to PL5 back; then PI A in 15, PS5 wire 12, 
S12D in N (Fig. 21); then as 149. 

Pi operates and releases again in turn and advances its 
wipers to positions 16, 17, 18, 19, 20, and 21, in succession, 
PCA holding continuously (circuits similar to 151, and then 
152). 

(152) Battery, PCA (Fig. 13), PE6 back, PL5 back, P\A 
in 21, ground. 

The wipers advance to their normal positions and PCA 
releases. 
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During the return to normal of the wipers of switches PI, 
P4 and P5, CZ holds (140 and 153). 

(153) Battery, CZ (Pig. 4), CSB7 back, CP4 wire 3, 
PCD1 front (Fig. 13) and PCEZ front, ground. 

When all these wipers are in their normal positions, CZ re¬ 
leases. 

I 

At this stage, relays CMB, CSA, CX, MA, PX, SA, SBA 
and SDB alone remain operated; the wipers of all switches 
are in their normal positions except those of S6, S7, S8 and 
S9, which are standing in positions 1, 3, 3 and 9, respective¬ 
ly; and the aggregate the accumulating switches are regis¬ 
tering, viz. 000,001,339.00000000, is thus retained for further 
computations. 

Three commas printed . 

As a consequence of the release of CZ, CSB re-operates 
(3, reclosed at CZ1 back), followed by IX (4)^ IZ and PA 
(8), and the calculator causes three character^ to be print¬ 
ed on the tape as an indication that a further factor may 
be submitted for addition to, or subtraction from, the ag¬ 
gregate registered therein. The three characters are com¬ 
mas instead of full-stops, as a reminder to the operator 
that the aggregate has been retained in the calculator. 
These operations are similar to those which occurred at 
the moment the calculator was taken into use, and which 
have been fully described herein, except that since CMB 
is now operated, CGX operates (154), followed by K5 (16) 
(instead of CBX and CGX, followed by K2 and K5) to 
select the character 

(154) Battery, CGX (Fig. 2), CMB2 front, CP3 wire 2, 
PG4 back (Fig .13), PB4 back, PP3 front, ground. 

The wipers of switches PI and P4 advance, as described, 
to positions 3, where PB operates (21) and locks, followed 
dv CSD (22). 
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CMB releases (142, CMB short-circuited over CP2 wire 
3 and PB1 front, Fig. 13). 

CKA operates (6, reclosed at K61). 

At this stage, relays CKA, CSA, CSB, CSD, CX, IX, IZ, 
M-V, PA, PB, PX, SA, SB A and SBB are operated; th*r 
wij>ers of switches PI and P4 are standing in position 3; 
and those of switches S6, S7, S8 and S9 in positions 1, 3, 
3 snd 9 respectively. The situation in the calculator is 
tnu; identical with the situation after the accumulation of 
the first factor submitted, except that the aggregate regis¬ 
tered is now 1,339 and that the wipers of switch P5 which, 
as stated, serves no useful purpose in the kind of computa¬ 
tion involved, are now standing in their normal positions. 
Sign submitted (in error ) and printed. 

It is supposed that the operator, continuing the sub¬ 
mission of the problem and intending to key the sign “—”, 
keys in error the sign “ + 

It is to be noted that at this stage no new factor has yet 
been submitted, so that none of the storage relays in the 
Input circuit is operated and the wipers of the distributor 
switch D1 are accordingly standing in their normal pos¬ 
itions. 

The signal “ + ” is received in the calculator in the man¬ 
ner already described and causes the character “ + ” to 
be printed on the tape and CU to operate (51) and lock, 
precisely as before. 

TA operates (59), together with DJ (155) and DX (156) 
and once more initiates a transfer process. 

(155) Battery, DJ (Fig. 5), DIB in N, Dv, DX1 back, 
CD wire 2, CU2 front (Fig. 4), ground. 

(156) Battery, DJ, DJ9 front, DX, CD wire 6, CX7 
front (Fig. 4), CT72 front, ground. 

Since the operation sign last received previously was 
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also the sign “ + ”, this process is of the same type as 
those which resulted in the accumulation of ihe factors 

1,280 and 59, namely, an addition process. 

. 

TJ operates and releases nine times, once and TM once, 
causing the wipers of switch T1 to make a complete cycle, 
as before. This time, however, since none of ihe storage 

relays is operated, all eight relays IAZ.IHZ operate (69 

and similar circuits) at the beginning of the transfer op¬ 
eration, so that none of the impulses from TJ reach the ac¬ 
cumulating switches. The need for “carry-oyer correc¬ 
tion^ and “compensation’’ accordingly does npt arise and 
the impulses from TL and TM advance the 


wipers of 


switch T1 onlv. 


CU, IAZ—IHZ, TA, DE and DX then release and the si- 
uation in the calculator is precisely the same as it was 
before the sign “ + ’* was received. 


f i “ 


Sicjn “—” submitted and printed. 

It is supposed that the operator, perceiving the error, 
corrects it by keying the sign “—”. 

CA, CC and CG operate in the familar manner,; followed by 
CAA, CCC and CGG. . " I 


CO A operates (157) and locks to CSD2 front, followed by 
COB (158) which also locks (159), CJ (1'60)| TA (161), 
DJ (162) and DX (163). | 

(157) Battery, CO A (Fig. 3), CCCl front, CBB4 back, 

” CAA3 front, CGGl front„ CRD1 front, ground. 

(158) Battery, COB (Fig. 2), CCCl back, COA5 front, 
ground. 

(159) Battery, COB, C yc, COB\ front, COC, CSA4 front, 
ground. 

(160) Batterv, CJ (Fig*. 4), CSA 1 front, (70A1 front, 
ground. 

(161) Battery, TA (Fig. 25), CT1 wire 3,| COC3 back 
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(Fig. 4), C0A4 front, CXI front, ground. 

(162) Battery, DJ (Fig. 5), DIB in N, Dy, CXI back, 
CD wire 2, C0A2 front, (Fig. 4), ground. 

(163) Battery, DJ, DJ9 front, DX, CD wire 6, 6XM 
front (Fig. 4), COA2 front, ground. 

The calculator causes character “—” to be printed on the 
tape. TA initiates once more a transfer process which, 
since the operation sign last received previously was the 
sign is similar to that just described. The wipers 

of switch T1 make another cycle but no impulses reach the 
accumulating switches, since none of the storage relays is 
operated. 

When CSD releases, COA releases (157, open at CSD1; 
locking circuit open at CSD2), followed by CJ, (160, open 
at COA1), TA (161, open at COA4), DJ and DX (163, open 
at COA2). 

CCC operates (159, short-circuit open at COA5). 

CA, CAA, CC, CCC, CG and CGG release as usual when 
K7 releases and key “—” has been released. 

At this stage, the situation in the calculator is precisely 
the same as it was before the sign “—” was received, ex¬ 
cept that the “subtraction” relays COB and COC are now 
operated to ensure that the next factor submitted will be 
dulv subtracted. 

Third factor 935.1 submitted, printed and stored. 

It is supposed that the operator, continuing the submis¬ 
sion of the problem, keys in succession the digits 9, 3 and 
5, the sign and the digit 1. Except at the moment the 
decimal-point is received, the operations in the calculator 
are similar to those which followed the keying of the digits 
of previous factors and will not be described in detail 
herein. 

When key 9 is depressed by the operator, the calculator 
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causes character 9 to be printed on the tape, the storage 
relay IAA operates and locks, and the wipers of switches 
Dl, II and 12 advance to positions 1. 

It is to be noted that magnets P2 and P5 are not ener¬ 
gized this time, since the circuit of PFB which controls 
them is open (31, open at CX6). 

Similarly, when key 3 is depressed, character 3 is print¬ 
ed, storage relays IBA and IBD operate, and the wipers 
of switches Dl, II and 12 advance to positions 2; when 
key 5 is depressed, character 5 is printed, relays ICB and 
ICC operate, and the wipers advance to positions 3. 

When key is depressed, CB and CG operate in the 
familar manner, followed by CBB, CGG and CH. 

Magnets Dl, II and 12 are not energized, because CF 
is not operated for the sign 

CV operates (164) and locks (165). 

(164) Battery, CV (Fig. 3), CEE3 back, CCC3 back, 
CBBZ front , CAA3 back, CGGX front, CSDI front, 
ground. 

(165) Battery, CV, CF2 front f CPB5 back, w T ire CI3, 
TX3 front (Fig. 9), ground. 

A full-stop is printed and CH releases again, followed bv 
CB, CBB, CG and CGG. 

When key 1 is depressed, character 1 is printed, IDA, 
TDB and TDD operate, and the wipers of switches II and 
12 advance to positions 4. 

Tt is to be noted that magnet Dl is not energized this 
time, since the circuit of DY which controls it is now open 
(33, open at CV3). The wipers of switch Dl accordingly 
remain standing in positions 3 to indicate that there are 
three digits before the decimal-point in the third factor 
submitted, w T hereas the wipers of switches II and 12, now 
standing in "positions 4, indicate that this factor contains 
four digits in all. 
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At this stage, relays IAA, IB A, IBD, ICB, ICC, IDA, 
IDB and IDD are operated and are storing the digital 
values 9351; relays CKB, COB, COC, CSA, CSB, CSD, CX, 
IX, IZ, MA, PA, PB, PX, SA, SBA and SBB are also 
operated; the wipers of switches Dl, PI and P4 are stand¬ 
ing in positions 3, those of switches II and 12 in positions 
4, and those of switches S6, S7, S8 and S9 in positions 1, 
3, 3 and 9 respectively. 

Sign “=” submitted and printed. 

When key <<= ” is depressed by the operator CA, CE and 
CG operate and locks, followed by CAA, CEE ,CGG and 
CH and magnet K7. 

The calculator causes character “=” to be printed on the 
tape. 

CH and CKA release and CKB operates. 

In the meantime CRA operates (166) and locks to CSB4 
front. 

(166) Battery, CRA (Fig. 3), CX2 front, CEE1 front, 
CCC1 back, CBB4 back, CAA3 front, CGGl front, 
CSD1 front, ground. 

CU operates (99) and locks to CSD2 front, together with 
CJ (52 and 100) and magnet K7 holds (53). 

It is to be noted that the kev-set remains locked after 
the completion of printing in order that the record stored 
in the storage relays may not be interfered with by further 
keying. 

COC holds (167) and COB releases (159, COB short- 
circuited at CU6). 

(167) Battery, CU6 front (Fig. 2), COC2 front, COC, 
CSA4 front, ground. 

(168) Battery, DF (Fig. 5), DIB in 3, D y, DX1 back, 
CD wire 2, CU2 front (Fig. 4), ground. 




(169) Battery, TB (Fig. 25), CT1 wire 4, C0C3 front 
(Fig. 4), CU3 front, CXI front, ground. 

DF locks and DX operates (170). 

(170) Battery, DF (Fig. 5), DF9 front, DX, CD wire 6, 
CX7 front (Fig. 4), CU2 front, ground. 

DZ operates (62), locks (63), magnet D1 operates (64) and 
the wipers of this switch return to their normal position, 
whereupon DZ releases, as already described. Similarly, 
IK operates (65), locks (66), II and 12 operate (67 and 
a similar circuit) and the wipers of these switches return 
to their normal positions, whereupon IK releases. 

The six relays DLA—DLF operate (171). 

(171) Battery, TB6 front (Fig. 26), DT2 'jvire 3, DLA 
(Fig. 5), DLB, DLC, DLD, DLE, DLF, DFlO 
front, ground. 

Subtraction correction . 

As a consequence of the operation of TB, the process of 
transferring the digital values stored in the input circuit 
to the accumulating switches begins, this tinje on a com¬ 
plementary basis since the factor they represent is to be 
subtracted from the aggregate. It is necessary first to 
advance the wipers of switch S10 by one step for “sub¬ 
traction correction. ’ 9 

TF operates (172), followed by S10 (173) and TK (174). 

(172) Battery, TF (Fig. 26), TGB1 back, TB4 front, 
T1A in N, TK1 back, ground. 

(173) Battery, S10 (Fig. 19), DS4 wire 10, DF4 front 
(Fig. 6), DTI wire 4, I2D in 4 (Fig. 9), IT2 wire 
9, TFl front, TLL4 back, ground. 

(174) Batters’, TK (Fig. 25), ST1 wire 3, S10I front 
(Fig. 20), ground. 
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TH (Fig. 25) operates in an obvious circuit to TB5 front. 
TAZ operates (175) and locks to 1X2. 

(175) Battery, IAZ (Fig. 10), IAA1 front, IAB2 front, 
IAC3 back, LAD3 back, IM wire 9, MZ20 back (Fig. 
12), MA17 front, MT3 wire 9, TIC in N (Fig. 26), 
TB3 front, ground. 

SF operates (176) and locks to SBA4 front. 

(176) Battery, SF (Fig. 19), wire ST2, TBl front (Fig. 
25), ground. 

TGA (Fig. 25) operates in an obvious circuit to TF2 front 
and locks (177). 

(177) Battery, TGA, TGA2 front, TGB, TB2 front, 
TLL6 back, ground. 

The four relays IEA—IHA operate (178) and lock to IZ1 
front. 

(178) Ground, IHA (Fig. 8), IGA, IF A, IEA, I2C in 4, - 
wire IT1, TGAl front, (Fig. 25), battery. 

The four relays EEZ—I HZ operate (179) and similar cir¬ 
cuits) and lock to 1X2 front. 

(179) Battery, IEZ (Fig. 10), IEA1 front, IEB2 back, 
IEC3 back, IED3 back, IM wire 9, MZ20 back (Fig. 
12), MA17 front, MT3 wire 9, TIC in N (Fig. 26), 
TB3 front ground. 

In the meantime, TF releases (172, open at TKl), followed 
by S10 (173, open at TF1) and TK (174, open at S10I). 

TGB operates (177, short-circuit removed at TF2). 

The wipers of the switch S10, having made one step from 
their normal positions, are now standing in positions 1 
and “subtraction correction” has been completed. 






129 


Factor 935.1 subtracted from aggregate. 

As a consequence of the operation of TGB, TJ operates 

(180) and locks (181). 

(180) Battery, TJ (Fig. 26), TGBl front, TB4 front, 
T1A in N, TK1 back, ground. 

(181) Battery, TJ, TJl front, T2I back (Ftg. 25), Til 

back, ground; wire DT3, DLA2 froJit (Fig. 7), 
DS6 wire 1, S1I back (Fig. 20), ground, and 5 
similar branches over S2I-S6I back; wire IT3, 
IBZ3 back (Fig. 9), DI2 wire 2, DFl^ front (Fig. 
7), DK17 back, DS5 wire 8, S8I back (Fig. 20), 
ground, and 2 similar branches over S9I back and 
S10I back. ! 

TK (Fig. 25) operates to TJ2 front, together with magnet 
T1 (73, reclosed at TJ3). 

The six magnets SI—S6 operate (182 and similar circuits), 
together with the three magnets S8—S10 (183 and similar 
circuits). 

(182) Battery, SI (Fig. 18), DS4 wire 1 (Fig. 19), DLA1 

front (Fig. 6), DTI wire 1 , TJl2 froiit (Fig. 25), 
ground. 

(183) Batter}’, S8 (Fig. 18), DS3 wire 8, DK7 back (Fig. 
6), DF2 front, Dll wire 2, IBZ1 back (Fig. 9), 
IT2 wire 2, TJ5 front (Fig. 25), ground. 

When the ten magnets have all operated theii[ interrupter 
contacts, TJ releases but TK holds (184). 

(184) Batter}’, TK (Fig. 25), Til front, ground; ST1 
fire 3, SI I front (Fig. 20), ground; and 8 similar 
branches over S2I front, etc. 

Magnets Tl, SI—S6 and S8—S10 release, followed by TK, 
whereupon TJ reoperates and the sequence of operations 
just described is repeated. 
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TH holds to TlD off-normal. 

TJ operates and releases nine times in all, together with 
magnets T1 and the six magnets SI—S6. 

Magnets SS, S9 and S10 operate and release in turn, also 
under the control of TJ, until their several circuits are 
opened by IBZ, ICZ and IDZ respectively, as will be ex¬ 
plained. 

The circuits of magnet S7 and the four magnets Sll—S14 
have already been opened by IA and IEZ—I HZ, respective- 
lv. 

m 

When TJ has; released for the fourth time and the wipers 
of switch T1 have made four steps, ICZ operate (185) and 
locks to 1X2 front, opening the energizing circuit of magnet 
S9. 

(185) Battery, ICZ (Fig. 10), ICA1 back, ICB1 front, 
ICC2 front, IM wire 5, MZ16 back (Fig. 12), MA13 
front, MT3 wire 5, TlC in 4 (Fig. 26), TB3 front, 
ground. 

The wipers of switch S9, having made four steps (the 
complement to 9 of 5) from positions 9, are standing in 
positions 2 of their second cycle. 

In the meantime, when the wipers are standing in posi¬ 
tions 10 of their first cycle, SCJ operates (186) and locks to 
SBA2 front and SBB2 front, to record the fact that carry¬ 
over is required from switch S9 to switch S8. 

(186) Battery, SCJ (Fig. 22), S9C in 10, SBB2 front, 
ground. 

When TJ has released for the sixth time and the wipers of 
switch T1 have made six steps, IBZ operates (187) and 
locks, opening the energizing circuit of magnet S8, 

(187) Battery, IBZ (Fig. 10), IBA1 front, IBB2 back, 
IBC3 back, IBD3 front, IM wire 3, MZ14 back 
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(Fig. 12), MA11 front, MT3 wire 3, TlC in 6 (Fig. 
26), TB3 front, ground. 

The wipers of switch S8, having made six steps (the com¬ 
plement to 9 of 3) from positions 3, are standing in posi¬ 
tions 9. Although they have not yet complete^! their cycle, 
they will do so during “Carry-over correction!” when they 
will make an additional step to register the carry-over from 
switch S9. SCH accordingly operates (188) and locks to 
record the fact that carry-over is required from switch SS 
to switch S7. 

(188) Battery, SCH (Fig. 22), S8C in 0, SCJ1 front, 
SBB2 front, ground. 

When TJ has released for the eighth time and the wipers 
of switch Tl have made eight steps, IDZ operates (189) 
and locks, opening the energizing circuit of magnet S10. 

i 

(189) Battery, IDZ (Fig. 10), IDA1 front, IDB2 front, 
IDC1 back, IDD1 front, IM wire 1, MZ 12 back 
(Fig. 12), MA9 front, MT3 wire 1, T^C in 8 (Fig. 
26), TB3 front, ground. 

The wipers of switch SlO, having made eigl|it steps (the 
complement to 9 of 1) from positions 1, ard standing in 
positions 9. 

When TJ releases for the ninth and last tim^, the wipers 
of the switches Tl and SI—S5 are standing in positions 
9, whereas the wipers of switch S6. naving made nine steps 
from positions 1, are standing in positions 10.1 

SCF operates (190) and locks, to record the fact that carry¬ 
over is required from switch S6 to switch S5. 

Although the wipers of switch So nave not yet completed 
their cycle, they will do so during “carry-oveit correction”. 
SOE accordingly operates (191) and locks, to record the 
fact that carry-over is required from switch So to switch 
S4. 
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By the same token, SCD, SCC, SCB and SCA operate 
(192 and similar circuits, and lock. 

(190) Battery, SCF (Fig. 22), S6C in 10, SBB2 front, 
ground. 

(191) Battery, SCE (Fig. 22), S5C in 9, S6C in 10, SBB2 
front, ground. 

(192) Battery, SCA (Fig. 22), SIC in 9, SL1 back, S2C 
in 9, SsC in 9, S4C in 9, S5C in 9, S6C in 10, SBB2 
front, ground. 

The transfer operation is now complete. The wipers of 
switches Si—S5, S6, S8, S9 and S10 are standing in posi¬ 
tions 9,10, 9, 2 and 9 respectively, whereas those of switch 
S7 and of the seven switches Sll—S17 have not been af¬ 
fected and are still standing in positions 3 and normal 
positions, respectively. The aggregate registered at this 
stage is thus 999,99t,392.90000000, where t represents the 
number 10. The wipers of switches SI—S5, S7 and S8 re¬ 
quire to make one additional step for 1 ‘ Carry-over correc¬ 
tion” and those of switches SI—S6, S8 and S9 one addi¬ 
tional step for “compensation” for their 11-step cycles. 

Carry-over correction. 

TL operates (80) followed by SDA and SDB (82), TK, 
TLL and T1 (84). 

SH operates to SDA18 front, locks (83) and SBB releases. 
TL locks (193), the seven magnets SI—S5, S7 and S8 
operate (194 and similar circuits) and TK holds (195). 

(193) Battery, TL (Fig. 26), TL2 front , T21 back, (Fig. 
25), Til back, ground; ST1 wire 4, SDBl front 
(Fig. 20), SCB4 front, Sll back, ground; and six 
similar branches over S2I—S5I, S7I and S8T back, 
respectively. 

(194) Battery, SI (Fig. 18), SDAl front, SCB3 front, 
ground. 





(195) Battery, TK (Fig. 25), Til front, ground; STl 
wire 3, SlI front (Fig.20), ground; and six similar 
branches over S2l front, etc. 

CSC operates (85) and locks. 

IX releases, followed by IZ, the eight relays IAZ—IHZ 
and the operated storage relays 

IAA, TBA, IBD, ICB, ICC, IDA, IDB and IDlj>. 

TGA and TGB release (177, open at TLL6). 1 

CSD releases, followed by CKB, CU, TB, DF, DX, the five 
relays DLA—DLF (171, open at TB6 and DF10), COC 
(167, open at CU6) and CV (164, open at CSljl; 165, open 
at 1X3). 

CKA operates again (6, re-closed at CKB1). | 

When the eight switches have all operated theij: interrupter 
contacts, TL releases, followed by SDA, SDB, TLL, Tl, the 
seven magnets SI—S5, S7 and S8, and TK. 

I 

IX operates again, followed by IZ. 

In the meantime, SG operates (196) and locks }n an obvious 
circuit to SBA4 front. 

(196) Battery, SG (Fig. 19), SF2 front, SLS back, SKA1 
bsLckJ3DAl7 front (Fig. 18), SC A3 front, ground. 

It is to be noted that SG operates only if SCA is operated, 
which can occur only if the number transferred to the ac¬ 
cumulating switches (i.e. the complement o^ the subtra¬ 
hend) is greater than the aggregate previously registered, 
operate (199 and similar circuits), and TK holds (200). 

(198) Battery, TM (Fig. 26), TM2 front ; T2I back (Fig. 
25), Til back, ground; STl wire 4, SEB1 front 
(Fig. 20), SCA5 front, SlI back, ground; and 
seven similar branches over S2I—S6I, SSI and S9I 
back, respectively. 


i 
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(199) Battery, SI (Fig. IS), SEAl front, SCA3 front, 
ground. 

(200) Battery, TK (Fig. 25), Til front, ground; ST1 
wire 3, S1I front (Fig. 20), ground; and seven 
similar branches over S2I front, etc. 

CRB operates (114) and locks. 

When the nine switches have all operated their interrupter 
that is, if the subtrahend is less than the minuend. In 
the contrary case, since the calculator is not capable of 
computing negative quantities, the computation would be 
treated as impossible and the circuits of the calculator 
would restore to normal, as will be explained herein. 

The wipers of switches SI—S5, S7 and S8 have now 
made one additional step and are standing in positions 10, 
4 and 10 respectively; and “carry-over correction” has 
been completed. 

The aggregate registered at this stage is thus ttt,ttt,4t2.- 
90000000, where t represents the number 10, as before. 

Compensation. 

TM operates (86), followed by SEA and SEB (88), TK, 
TMM and T1 (89). 

SJ operates to SEB 18 front and locks. 

SG holds (197), SBA holds to SEA18 front, but SH re¬ 
leases. 

(197) Battery, SG (Fig. 19), SGI front, SJl front, SA3 
front, ground. 

TM locks (198), the eight magnets SI—S6, S8 and S9 
contacts, TM releases, followed by SEA, SEB, TMM, Tl, 
the eight magnets SI—S6, S8 and S9, SBA, the five relays 
SCA—SCF, SCH, SCJ, SF, SJ, SG, TH and TK. 

SBA re-operates, followed by SBB (10). 

PC A operates (115). 
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The wipers of switch T1 are now again standing in their 
normal positions; those of switches SI—S6, S8 and S9 have 
made one additional step and are standing in positions 0, 
0 and 3, respectively; and “compensation’’ hap been com¬ 
pleted. 

At this stage, relays CA, CAA ; CE, CEE, C&, CGG, CJ, 
CKA, CRA, CRB, CSA, CSB, CSC, CX, IX, 1Z, MA, PA, 
PB, PC A, PX, SA, SB A and SBB are operated; all storage 
relays are released; magnet K7 is operated and the key 
set is locked; the wipers of switches PI and P4 are standing 
in positions 3; those of switches S7, S9 and S10 are stand¬ 
ing positions 4, 3 and 9, respectively; and those of the 
remaining accumulating switches are standing in their 
normal positions. The aggregate registered is thus 000,- 
000,403.90000000, or 403.9 the solution of the problem. 

Solution 403.9 printed. 

As a consequence of the operation of PCA, the condition 
of the wipers of switches Si, S2, etc., is scrutinized in turn 
to determine which is the first switcli registering a signifi¬ 
cant digital value. This operation is similar tj> that which 
occurred before the printing of the sub-total began, as will 
now be explained. PD operates (116) and locks, together 
with PFA (117), which also locks (14), and followed by 
magnets PI and P4. PFA releases, followed by PI and P4. 
The wipers of switches PI and P4 are now standing in 
positions 4, where PCA holds (118). 

PFA, PI and P4 operate and release again Similarly six 
more times, and the wipers of switches Pi an(i P4 advance 
to positions 10. 

j 

In positions 5—9 inclusive, PCA continues to hold (119,120 
and similar circuits), but in positions 10 it releases, wiper 
S7D being off-normal, i.e. registering a significant digital 
value. Printing of the number registered by the accumulat¬ 
ing switches now begins. This operation is similar to that 
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of printing the sub-total, which has already been described 
except that since there are but three digits to be printed 
before the decimal-point, no punctuation commas are nec¬ 
essary and the decimal-point character is to be printed in 
its appropriate position, as will now be explained. 

PE operates (121), followed by PP (122) and SM (122A), 
and CSC holds (123). 

PFA, PI and P4 operate, as before. 

PMA operates (124) and locks (125), together with CAX, 
CBX and CCX (201). 

(201) Battery, CAX (Fig. 2), CBX, CCX, CQ1 wire 4, 
QV6 back (Fig. 17), QS3 wire 4, S7B in 4 (Fir. 
23), PS1 wire 7, PIC in 10 (Fig. 13), PRB4 back, 
PKC3 back, PW4 back, PP2 front, PJA3 back, 
PL2 back, ground. 

Magnets Kl, K2 and K3 operate (127 and similar circuits) 
and select character 4 (QX also operates but has no useful 
function). 

CLL operates (17), followed by K6 (18), and character 
4 is printed. 

CKA PP, PFA, PI and P4 release. 

% 

The wipers of switches Pi and P4 are now standing in 
positions 11. 

PMB operates (125); but PJA does not operate this time, 
its circuit (128) being open at P4C, so that no comma is 
printed. 

CAX, CBX and CCX release (201, open at PP2) followed 
by Kl, K2, K3, QX, CLL and K6. 

CKA, PP, PFA PI and P4 re-operate. 

The condition of the wipers of switch S8 is next scrutinized, 
CLL operates (202), followed by K6 and, since no selector 
magnet is operated, character 0 is printed. 
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(202) Battery, CLL (Fig. 2), CQl wire 0, CV10 back 
(Fig. 17), QS3 wire 0, S8B in N (Fig. 23), PS1 
wire 8 } PIC in 11 (Fig. 13), PRB4 back, PKC3 
back, PW4 back, PP2 front, PJA3 back, PL2 back, 
ground. 

CKA, PP, PFA, PI, P4, CLL and K6 release. 


The wipers of switches PI and P4 are now standing in 
positions 12, where the condition of the wipers of switch 
S9 is scrutinized and character 3 is printed in a similar 
manner. 

The wipers of switches PI and P4 advance to positions 13. 
PKA operates (135), followed by PL (136) which locks 
(137), PKB, which also locks, and QX. 


CKA and PP re-operate, but not PFA (12, open at PL7). 
PNA operates (203) and locks (204). 

(203) Battery, PNA (Fig. 13), PMB3 front, PL6 front, 
PP4 front, ground. 

(204) Battery, PNA, PNAl front, PNB, PMA1 front, 
ground. 


OBX and CGX operate (205), followed by K2 (15) and 
K5 (16), and the decimal-point (full-stop) character is 
selected. 


(205) Battery, CBX (Fig. 2), CGX, CP3 wire 3, PNA2 
front (Fig. 13), PNB4 back, ground. 

CLL and K6 operate and a decimal-point character is 
printed. 

CKA and PP release, PNB operates (204, short-circuit re¬ 
moved at PP4) and PL releases (137, open at PNB2). 

CBX, CGX, K2, K5, CLL and K6 release. 

With the wipers of switches Pi and P4 still standing in 
positions 13, the condition of the wipers of switch S10 
is scrutinized, character 9 is printed, and the wipers of 
switches PI and P4 advance to positions 14. 



PKA releases (135, open at P1B) and OKA re-operates, 
as before, but PP does not re-operate this time, its circuit 
(122) having been opened by PE, which releases in the 
meantime ,as will be explained. 

PC A operates (206), followed by CZ (139). 

(206) Batten, PCA (Fig. 13), PMB4 front, PKB1 
front, Pi A in 14, Pso wire 11, SI ID in N 
(Fig. 21), SKM3 back, SI 2D in N, SKN3 back, 
S13D in N, SK03 back, S14D in N, SKP3 back, 
S15D in N, SKQ3 back, S16D in N, SKR3 back, 
S17D in N, PS4 wire 2, PEI front (Fig. 13), 
ground. 

Circuits restored to normal. 

As a consequence of the operation of PCA, PFA operates 
(117), followed by magnets PI and P4. 

PFA, PI and P4 release again and the wipers of switches 
PI and P4 are now standing in positions 15. 

In the meantime, CSB releases and CZ holds (140 and 207) 
independently of PE4. 

(207) Battery, CZ (Fig. 4), CSB7 back, CMB5 back, CS1 
wire 4, SZA2 back (Fig. 19), ground. 

PE, SM and PCA release, and PKC operates (141). 

PA releases, follow-ed by PB, PD, PMA, PMB, PNA, PNB, 
(204, open at PMA1), CKA, IX, IZ, CRB, PKB (open at 
PA4), QX and PKC (141, open at PKB2). 

PCD operates (144), folknved by P4 (145), and the wipers 
of switch P4 return to their normal positions, whereupon 
PCD releases. 

SA releases (5, open at CSB6), followed by CX and PX 
(55, open at SA5), MA (58, open at CX5), CRA (166, open 
at CX2), CJ (100, open at CRA2) and K7. 



The key-set is freed and, provided the pressure has been 
removed, key “=” restores; CA, CAA, CE, CEE, CG, CGG 
and CSC releases. 

SZC operates (208), followed by SZB in an obyious circuit 
to SZC2 front . i 

(208) Battery, SZC (Fig. 18), SZBl back, SZA1 back, 
SA2 back , ground. 

SZC releases again (208, open at SZBl) followed by SZB. 
SZC is slow to release and SZB is slow to operate. SZC 
accordingly operates and releases in turn slowdy. 

Each time SCZ operates, SY operates to SZCl front, fol¬ 
lowed by the magnets of all accumulating switches whose 
wipers are off-normal, namely S7, S9 and S10 (209 and sii 
lar circuits). 

(209) Battery, S7 (Fig. 18), SY7 front, S7A off-normal, 
ground. 

• * J 

The wipers of switches S7, S9 and S10 accordingly return 
to their normal positions, where the several energizing 
circuits of the magnets are opened at S7A, S9A and S10A 
in N, respectively. When the wipers of these switches are 
all standing in their normal positions, PC A operates (210), 
together with SZA (1, reclosed at S7D, S9D and SlOD in 
N), and follow T ed by magnet PI (150). I 

(210) Battery, PC A (Fig. 13), PEG back[ PL5 back, 
PI A in 15, PS5 wire 12, SKM3 back (Fig. 21), 
S11D in N, SKL3 back, SlOD in N, |SKK3 back, 
S1G in N, SKA3 back, SL3 back, pS4 wire 3, 
PX4 back (Fig. 13), PS4 wire 4, S^p (Fig. 21), 
SSD. S7D , S6D, S5D, S4D, 83D, S2I), SID, all in 
N, PS4, wire 1, PEI back (Fig. 13), ground. 

PI opens its ow T n circuit at PIT and releases, advancing its 
wipers to positions 16, w T here PC A holds (211). 

(211) Battery, PCA (Fig. 13), PE6 back, PL5 back. 
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Pi A in 16, PS5 wire 13, SKN3 back (Fig. 21), 
S12D in N, SKM3 back; then as 210. 

PI operates and releases again in turn and advances its 
wipers to positions 17,18, 19, 20 and 21, in succession, PCA 
holding continuously (circuits similar to 211, then 152). 

The wipers advance to their normal positions and PCA 
releases. 

During the return to normal of the wipers of switches 
PI, P4, S7, S9 and S10, CZ holds (140, 212 and 207). 

(212) Battery, CZ (Fig. 4), CSB7 back, CP4 wire 3, 
PCDl front (Fig. 13), ground. 

When the wipers of these switches are again standing in 
their normal positions CZ releases. 

At this stage relays CSA, SBA, SBB and SZA alone 
remain operated and the wipers of all switches are stand¬ 
ing in their normal positions. 

Three full-stops printed. 

As a consequence of the release of CZ, CSB re-operates 
(3, reclosed at CZ1), followed by IX, IZ, SA, CKA, CSC, 
PA and PP, in precisely the same manner as when the cal¬ 
culator was originally taken into use. 

The calculator causes three full- stops to be printed and the 
situation is now, identical with the situation immediately 
before the submission of the problem of which the computa¬ 
tion has now been fully described. The operator can accord¬ 
ingly submit a fresh problem. 

Wholly-fractional factors. 

It has now been shown herein that a factor containing 
a decimal-point (e.g. 935.1) may be submitted to the cal¬ 
culator, that an integral factor (e.g. 59) may be submitted 
without a specific indication of the position of the decimal- 



141 


point, and that the calculator determines the denomina¬ 
tional value of the digits in both cases. 

It may happen, of course, that a factor Submitted to 
the calculator is wholly fractional Should tke operator 
start to submit such a factor by keying digit d, and follow 
this by the decimal-point sign, it will be clear from the 
foregoing description that the wipers of switch Dl, count¬ 
ing the number of digits before the decimal-point, will 
advance to positions 1 to record that there is one such 
digit (albeit of no significance) and distributing relay DH 
(Fig. 5) will operate (over DIB in 1) in order that the 
value 0 of the units digit, stored by the non-bperation of 
the four relays IAA—IAD, may be duly transferred to 
the units switch S9. The value of the digit next following 
the decimal-point, and stored on relays IBA—IBD, will 
accordingly be transferred to switch S10. If, bn the other 
hand, the operator omits the digit 0 and starts by keying 
the decimal-point sign, the wipers of switch Dl will not 
advance at all and distributing relay DJ (Fig. 5) will 
operate (over DIB in N). The value of the digit stored 
on the four relays IAA—TAD, that is, the digit next fol¬ 
lowing the decimal-point, will then be transferred to switch 
S10, and the same result will be attained. It fs, therefore, 
immaterial whether a wholly fractional factor! is submitted 
with or without a digit 0 before the decimal-point sign, 
nrovided, of course, the total number of digits contained 
in the factor does not exceed the permissible piaximum. 

i 

Factors of eight and more than eight digits. 

Although, in the example described herein in detail, 
factors containing a small number of digits have been 
used, it is to be understood that in a problem involving 
addition and subtraction computations, since eight sets 
of four storage relays each, viz; IAA—TAD, TBA—TBD, 
etc. (Fig. 8), are provided, and factor having eight digits 
or fewer may be used and that an eight-digit factor may 
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be integral or partially or wholly fractional; for, if it is 
integral, the eight accumulating switches S2—S9 inclusive, 
are capable of accumulating its digital values whereas, if 
it is wholly fractional, the values of its digits can be trans¬ 
ferred to the eight switches S10—S17 inclusive. 

Should the operator key, in error, a factor of more than 
eight digits, the wipers of switch 12, which advance by one 
step after each digit has been received in the calculator, 
as explained herein, will arrive in positions 9. CZ then 
operates (213), causing the circuits to restore to normal, 
after w-hich the calculator causes three full-stops to be 
printed, as an indication to the operator that the submis¬ 
sion of the problem is to be recommenced. 

213) Battery, CZ (Fig. 4), C12 wire 2, IK6 back (Fig. 

9), I2E in 9, ground. 

Wholly fractional solution 

It has been shown herein that the calculator causes the 
printing of a number representing the solution of a problem 
(or a sub-total), causes the decimal-point character to be 
inserted in the appropriate position if the number is frac¬ 
tional (e.g. 403.9), and causes no specific indication of the 
position of the decimal-point to be printed if the number 
is integral (e.g. 1,339). 

It may happen that the solution to a problem (or a sub¬ 
total) is wholly fractional, i.e. that the wipers of all nine 
switches SI—S9 (at least) are standing in their normal 
positions. In this case, when the printing of this number 
is about to begin, the wipers of switches PI and P4 advance 
under the control of PCA, as explained herein in connec¬ 
tion with the printing of the solution 403.9, until they reach 
positions corresponding to an accumulating switch whose 
wipers are off-normal. When they reach positions 13, PCA 
releases, PX4 (Fig. 13) being open. 

PKA operates (135), followed by PL (13fi and 137) and 
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PE operates (121), followed by PP (122), SM (122A) and 

PMA (124 and 125). j 

| 

CLL operates (214), followed by magnet K6, and character 
0 is printed. 

(214) Battery, CLL (Fig. 2), CPI wire 1, PMB3 back 
(Fig. 13), PL6 front, PP4 front, gromid. 

CKA, PP, CLL, and K6 release and PMB operates (125). 
CKA and PP re-operate, followed by PNA (203, closed 
at PMB3, PL6 and PP4; and 204). 

CBX and CGX operate (205), followed by K2 and K5, 
CLL and K6 and the decimal-point character is printed. 
Thereafter, the operation is the same as in the example 
already described, characters being printed iii accordance 
with the positions of the wipers of switches SlO, Sll, etc., 
even if they be in their normal positions, unt}l PCA oper¬ 
ates again, whereupon printing ceases and the circuits 
restore partially or completely to normal, as in the previous 
examples. 

I 

It has thus been shown that, in the event pf a solution 
being wholly fractional, the significant digits^ are printed 
duly preceded by a decimal-point character, ajnd the whole 
is preceded by character 0, as in the conventional pres¬ 
entation of a fractional quantity. 

i 

Zero Solution. 

It may also happen that, after a subtraction computa¬ 
tion, the solution of a problem is zero, i.e. that the wipers 
of all accumulating switches are standing in their normal 
positions. In this case, character 0 is printed, with the 
wipers of switches PI and P4 standing in positions 13, 
and PE, PKB and PMB operate, all in the manner de¬ 
scribed in the previous paragraph. PCA then operates 
(215), printing ceases, and the circuits restore to normal 
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as in the previous examples. Thus, the solution is presented 
by the character 0 alone. 

(215) Battery, PCA (Fig. 13), PMB4 front, PKBl front, 
PI A in 13, PS5 wire 10, S10D in N (Fig. 21), 
SKL3 back, S11D in N, SKM3 back, S12D in N, 

SKN3 back, S13D in N, SK03 back, S14D in N, 

SKP3 back, S15D in N, SKQ3 back, S16D in N, 

SKR3 back, S17D in N, PS4 wire 2, PEI front 

(Fig. 13, ground. 

Continued Computations 

It has been shown herein that, after a factor (e.g. 1,280 
or 59) has been received in the calculator and duly accumu¬ 
lated or cancelled, the circuits are in a condition to receive 
a further factor. It will be understood that this process 
can be continued indefinitely and that any number of factors 
may be submitted in succession and added to or subtracted 
from the aggregate, provided only that the resulting aggre¬ 
gate does not exceed the permitted maximum nor become 
negative, in either case of which cases the circuits would 
immediately restore to normal, as will now be explained. 

Capacity of calculators exceeded. 

Since switch S9 is assigned to digits of units denomina¬ 
tional value, and the eight switches SI—S8 inclusive to 
digits of higher denominational value, it follows that num- 
l>ers having nine digits before the decimal-point can be 
accommodated, i.e. numbers not exceeding the value of 
999.999,999.99999999. 

Should the aggregate after an addition computation 
exceed this value, relay SCA will have operated during 
the transfer process, when the wipers of switch SI reached 
or passed positions 9, to record that carry-over is required 
from switch SI to a switch not provided. When now SDA 
operates during “carry-over correction”, which immedi¬ 
ately follows this transfer process, CZ operates (21G) and 
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causes the circuits tto restore to normal, after which the 
calculator causes three full-stops to be printed, as an 
indication that its capacity has been exceeded and that the 
submission of the problem is to be recommenced. 

(216) Battery, CZ (Fig. 4), CS1 wire 1, SF2 back (Fig. 
19), SL8 back, SKA1 back, SDA17 front (Fig. 18), 
SC A3 front, ground. 

I 

Negative aggregate. 

Should the aggregate after a subtraction Computation 
become negative, SCA will fail to operate during the trans¬ 
fer process, as has been explained in connection with 
“carry-over correction” following the transfeif of the com¬ 
plement of factor 935.1. SG will accordingly fafl to operate 
when SDA operates during “carry-over correction”. When 
now SJ operates during “compensation”, CZ operates 
(217) and causes the circuits to restore to normal, as be¬ 
fore. 

(217) Battery, CZ (Fig. 4), CS1 wire 1, SfI front (Fig. 
19), SGI back, SJl front, SA3 front, ground. 

It has also been shown herein that the operator, when 
submitting a factor having more than three digits before 
the decimal-point (e.g. factor 1,2S0), may insert a comma 
sign between digits thereof in the appropriate position or 
positions, i.e. if there are four digits preceding the decimal- 
point, after the first digit; if five, after the second; if 
six, after the third, if seven, after the first and fourth; etc., 
or in all cases, after the “millions” and “thousands” 
digits, and that the calculator causes a comm^ or commas 
to be printed in the corresponding position or positions of 
the record of the factor printed on the tape, so that this 
factor shall be presented in accordance with the conven¬ 
tional presentation of such quantities. 

Tt will be observed, from the description rif the opera¬ 
tions in the calculator consequent upon the operator keying 
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the sign ” , ” during the submission of the factor 1,280, 
that relays CG, CH, CGG, CLL, CKB and magnets K5, K7, 
K6 operated and released again whilst relay CKA released 
and operated again i.e. that the overall situation in the 
calculator -was unaffected. It is thus immaterial to the 
operation of the calculator whether or not the operator 
keys the sign ”, ” to punctuate a factor submitted thereto, 
except of course that if the sign is not keyed, no comma 
will appear in the printed record of the factor at the 
station. 

It has also been shown herein that the calculator, during 
the printing of the solution of a computation (or a sub¬ 
total), causes a comma to be printed between the first and 
second digits if four digits are present in the integral part 
thereof (e.g. sub-total 1,339), whereas it causes no comma 
to be printed if there are less than four digits to be printed 
in the integral part (e.g. solution 403.9). 

It will be observed, by comparing the operation of print¬ 
ing the solution 403.9 with the operation of printing the 
sub-total 1,339, that in both cases PMB operates upon com¬ 
pletion of the printing of the first digit. In the latter case, 
wiper P2C, standing in its normal position, and PJA oper¬ 
ates (12S), as a result of which a comma is printed and 
PJA releases again, as described. In the former case, on 
the other hand, when PMB operates wiper P4C is stand¬ 
ing in position 11, where it is not extended to wiper P2C 
standing in its normal position, so that PJA does not 
operate and no comma is printed. In both cases, wiper P4C, 
advancing step-by-step as each digit character is printed, 
is not extended again to wiper P2C until the former reaches 
position 13, but at this moment PJA cannot re-operate be¬ 
cause PKB operates and opens its circuit, so that no further 
comma is printed. 

It wil be noted that in these two examples wiper P40 
arrives in position 11 after the “hundreds” digit has been 
printed, in position 12 after the “tens” digit, and in posi- 
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tion 13 after the “units” digit. It is to be understood that 
this is, by design, always the case, however many digits 
there may be in the solution or sub-total to be printed; and 
also that, when numbers of more than four digits are being 
printed, wiper P4C arrived in positions 5, 6, 7, 8, 9 and 10 
after the “hundred-millions”, “ten-millions”, ^millions”, 
“hundred-thousands”, “ten-thousands” and “thousands” 
digits, respectively, have been printed. The conditions which 
must be fulfilled for the operation of PJA (Fig. 14) and 
the printing of a comma, during the printing or the digits 
of a solution or sub-total, are thus that (a) PMB shall be 
operated (b) wiper P4C shall be standing in position 7 or 
position 10, if wiper P2C is in position N, and (c) PKB 
shall not be operated. Condition (a) is fulfilled only when 
one digit at least has been printed. Condition (b) is ful¬ 
filled only after the “millions” and “thousands” digits 
(if any) have been printed. It is to be noted that, in a 
computation involving addition and subtraction Operations, 
the wipers of switch P2 return to and remain in their 
normal positions, as has been explained. Condition (c) is 
fulfilled only until the “units” digit has been printed. It 
follows that a comma is printed after the “millions” and 
“thousands” digits and after no other digits. Tt is to be 
understood that, in a calculator of greater capacity than 
that described, a comma would equally be printed after the 
“thousand-millions”, “billions”, etc. digits if these were 
present. 

Tt has thus been shown herein that, although gt any time 
the aggregate registered by the accumulating switches 
consists o fa number of 17 digits, the calculator,! at the time 
this aggregate is to be recorded on the tape, causes only 
those digits which are significant to be printed (except in 
the case of a wholly fractional number, when tjhe decimal- 
point is preceded by digit 0) and causes that part of the 
number which is integral to be punctuated by commas after 
the “milions” and “thousands” digits, that is, the cal¬ 
culator in all cases causes the number to be printed in 
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accordance with the conventional presentation of such 
quantities. 

It will be evident that, if in the country in which the cal¬ 
culator is used, the conventional presentation of numbers 
is different from that which has been described hereabove, 
suitable modifications can readily be made. For example, 
a comma may be used instead of a decimal-point or full- 
stop to indicate the end of the integral portion and/or 
the beginning of the fractional portion of a number. Simi¬ 
larly a full-stop may be used instead of a comma to punctu¬ 
ate the integral portion of a number. The level, with refer¬ 
ence to the line of type at which the decimal-point or full- 
stop is printed, may of course be selected at will. By pro¬ 
viding the printed with means to advance the paper tape 
without printing a character, i.e. to “print a space”, punc¬ 
tuation of the integral portion of a number may be effected 
by causing the “thousands” and “hundreds” digits, etc., 
to be separated in the printed record thereof by the space 
occupied by one printed digit. 

It will also be observed, by comparing the result of 
keying the sign “ = ” with that of keying the sign “ST”, 
that in both cases the last factor received in the calculator 
is transferred to accumulating switches, the record of this 
factor on the storage relays is obliterated, a number is 
printed in accordance with the aggregate registered, the 
circuits prepare to receive a fresh factor, and an indica¬ 
tion is given to the operator that a fresh factor may be 
submitted. In the former case, the record of the accumu¬ 
lated aggregate is obliterated, whereas in the latter case 
it is retained, so that further factors may be added to or 
subtracted from it. Thus, the extraction of a sub-total in no 

i . 

way interferes with the result of previous computations: 
and it is to be understood that, in a problem involving a 
succession of computations, a sub-total can be extracted 
at any stage and will be printed on the tape in the manner 
described. It is to be noted that the features of the system 
recapitulated in this paragraph form the subject-matter 
of our copending application. 
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DEFENDANT’S EXHIBITS 

DEPARTMENT OF COMMERCE 
United States Patent Office 
RICHMOND, VA. 

I 

In re application of 

William Hatton 

Serial No. 425,882 I 
Filed: Jan. 7, 1942 

For: Calculator Producing 
Fully Punctuated Printed Records 

BEFORE THE 
BOARD OF APPEALS 
ON APPEAL 

EXAMINER’S STATEMENT 

This is an appeal from the final rejection of June 10,1943. 

The ground of rejection is that of inadequate disclosure. 
Since no claims are involved in the present determination, 
none are copied herein. No references are involved. 

BACKGROUND 

This is one of a series of five related cases (Nos. 303,504, 
425,882, 430,629, 439,364 and 452,506) of the same assignee, 
the International Standard Electric Corporation, now pend¬ 
ing before the Examiner of Division 23. Another of this 
series, application No. 430,629, contains the same dis¬ 
closure as the present case, and it is on appeal from a final 
rejection on the same ground. The two appeals may be 
consolidated for purposes of the present determination. 

All of the above cases appear to have originated abroad, 


available 

l bound volume 




176 


and the patent specification and drawings of all but Serial 
No. 452,506 have apparently been prepared abroad. 

Broadly, all of the above cases relate to calculating ma¬ 
chines, utilizing circuit networks and automatic telephony 
equipment. The mechanical elements involved are limited 
in number, and are said to be of standard type. The al¬ 
leged novelty lies in large combination of circuits, relays, 
switches and the like. 

One of the series of cases, 303,504, filed November 9, 
1939, with ninety sheets of drawings has undergone ex¬ 
tensive amendments in the course of which one of the em¬ 
bodiments disclosed therein was cancelled, along with twen¬ 
ty-seven sheets of drawings illustrating same. The retain¬ 
ed embodiment was completely rewritten, and fifty-nine 
sheets of drawings have been added to clarify the con¬ 
struction and operation of the machine. Except for some 
minor corrections that case is now substantially in condi¬ 
tion for allowance with 112 sheets of drawings. 

APPEAL OR PETITION 

The Examiner is cognizant of the fact that these matters 
of disclosure can be treated so as to make them either 
petitionable or appealable. Therefore, wherever some 
comprehension, however general, can be gathered from a 
given disclosure, and specific improvements therein are 
desired, the matter is generally handled so as to make the 
final requirement petitionable. However, where no com¬ 
prehension whatever is possible, and where the Examiner 
is unable to make specific requirements which in his opin¬ 
ion would clear up the disclosure, the matter is handled 
by way of rejection. Ex parte Cameron, 1926 C. D. 8. 

Both types of treatment were applied in the present 
series of cases. Thus, in applications 303,504 and 452,506 
final petitionable requirements were made, while in the 
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present case, along with applications 430,629 and 439,364, 
final rejections were given. The final requirement in ap¬ 
plication 303,504 was petitioned, and a ruling sustaining 
the Examiner was rendered. This ruling will be referred 
to in greater detail later. 

The reason then for making the question o£ disclosure 
herein appealable is that the Examiner has nbt been able 
to grasp it and comprehend it sufficiently to be qble to ques¬ 
tion specific parts thereof, or to make specific Requirement 
for corrections and improvements therein. This was not 
true for applications 303,504 and 452,506 where petitionable 
requirements were made. The principal distinction be¬ 
tween the disclosure of said applications and that of this 
case lies in the nature of the drawings presented in the 
respective cases. In the above applications the drawings, 
at least, were conventional (full wiring diagrams), while 
in this case they are of condensed detached Contact (un¬ 
wired) type, and as such, they cannot be followed at all. 

I 

INADEQUACIES OF DISCLOSURE 

In trying to answer the present appeal, the Examiner 
finds himself unable to point out specific defects, for if he 
were able to do so, the present rejection would not arise. 
Colloquially speaking, he cannot get to first base with it; 
if he could get at least that far he would have proceeded 
by way of specific (petitionable) requirements. 

In general, the subject matter of this case is not total¬ 
ly unfamiliar. The Examiner suspects that the present 
machine is an improvement on the organization disclosed 
in assignee’s copending application of Kozmaj and Kruit- 
hoff, No. 303,504, now substantially in condition for allow¬ 
ance. As pointed out above, the drawings of this case are 
wholly unconventional, to a point where they cannot even 
be compared with the above copending case. The Examiner 
believes that the drawings of this case are fundamentally 


responsible for his inability to grasp even the basic char¬ 
acteristics of the disclosure. 

DRAWINGS 

This case was filed with twenty-six sheets of drawings 
(27 figures), all of which but one constitute a wiring dia¬ 
gram of the machine. There is no showing whatever of 
mechanical or electromechanical parts, nor is there any 
showing of the physical organization as a whole. Two ad¬ 
ditional shematic figures, 28 and 29, were added after the 
first Office action. 

According to preliminary description (page 4), “Figs. 
2-10 and 12-26 show the circuits of an electrical calculator 
adapted to cooperate with an operator’s station of the 
type described” and shown in Fig. 11. The entire circuit 
is said to have been split into a number of component parts, 
each part comprising one or more sheets of drawings. For 
the convenience of the Honorable Board, reference may 
be had to a set of working prints assembled by the Exam¬ 
iner in accordance with the specification. The annotations 
on said prints are based partially on the statements in the 
specification, and partially on Examiner’s prior knowledge 
and experience in the field. 

All in all, there are nine groups of drawings identified 
by letters C, D, I, K, M, P, Q, S and T, which, taken to¬ 
gether. are supposed to show a calculating machine. It 
will be observed that neither the separate sheets of each- 
group, nor the separate groups can be combined (put to¬ 
gether) into a unitary assembly. They represent scattered, 
detached bits of circuits which may have some meaning to 
the inventor, or the writer of the specifications, but hardly 
to anyone else. 

It will be observed, for example, that Fig. 4 contains a 
fragmentary circuit having lines leading to nine other 



figures (25, 9, 16, 5 16, 19, 21, 13, and 8). Any attempt to 
piece just this one figure with its related figures is totally 
futile. Of course, all attempts to put all circuit figures to- 
ther are bound to fail. The circuits simply were not laid out 
to permit an assembly thereof, so as to give a composite 
view of the machine. i 

It will be noted also that the drawings are executed with¬ 
out complete wiring. They are what is known ate a “de¬ 
tached contact ” type of diagram. Here, the contacts of 
various relays are not shown with the relay (in proximity 
thereof) but at remote points in the circuits which the con¬ 
tacts control. Moreover, throughout most of the figures wire 
connections are omitted entirely, and the only way in which 
circuits can be traced is by following various identifying 
notations. The type of presentation this result^ in may 
best be illustrated by following the description o^ a repre¬ 
sentative circuit such as (1) described on pages 21 and 22 
of the specification, or say circuit (38) on pages 27 and 
28. The Examiner has made an earnest effort i to follow 
some of these circuits; not only does such tracifig of cir¬ 
cuits consume time all out of proportion to what it should 
but it actually conveys no meaning whatever. There is no 
continuity of circuit connections; the reader is Compelled 
to hop from sheet to sheet, and from point to point, through 
space guided only by statements in the specification (no 
visible channel to follow). 

I 

i 

DESCRIPTION 

i 

Applicant’s specification consists of the conventional 
statement of invention which is followed by a broad out¬ 
line of figure grouping (pages 4-17). This is followed by 
the explanation of the problem and general mode of solu¬ 
tion thereof without reference to specific structure. The 
bulk of the description, pages 21-85, consists of a detailed 
circuit tracing in connection with a specific problem. This 
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part of the specification is super-laconic, and represents 
but a catalogue of steps. There is no running explanation 
as to vchy certain steps are taken and what is accomplished 
thereby. 

The real difficulty with the description is due to the fact 
that there is no description of the individual groups, or 
component parts of the machine. For example, group C, 
consisting of Figs. 2, 3 and 4, is said to show a “code 
circuits,” the principal function of which is to convert code 
signals representing digits and operating signs. The spec¬ 
ification does not attempt to explain what structures are 
involved in this group, what different circuits are present 
therein, or how this group or subcombination functions. 
The S group, comprising Figs. 18-24, is said to constitute 
the solution circuits of the machine. Presumably it il¬ 
lustrates a unitary organization which has a distinct func¬ 
tion within the machine. There is neither a structural nor 
a functioned explanation of this organization. 

True, in the course of detailed description, applicant 
seems to trace circuits through all subcombinations 
(groups), but such tracing is meaningless without adequate 
preliminary explanation. ..One simply does not know the 
purpose of the various circuits he is going through. 

This question of preliminary description was decided 
on petition in assignee’s copending application 303,504 
(which, by the way, had legible drawings in it) as follows: 
(Ruling of October 29, 1943, pages 1 and 2) 

“With respect to the examiner’s requirement that a 
general description of the structure and function of the 
various functional sub-combinations be inserted before the 
detailed description, petitioners make reference to several 
instances in the specification where general statements of 
relationship are interspersed with detailed descriptions of 
the specific operations. Petitioners contend that this is 
a good wav to describe the second embodiment. The ex- 
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aminer, on the other hand, states that it is customary prac¬ 
tice in describing complex machines of the type here under 
discussion to give first a general description of various 
functional sub-combinations involved, both as to structures 
and functions. He points out that such a preliminary gen¬ 
eral description is very helpful in preparing the reader 
for the detailed description which follows for the reason 
that, in the absence of such preliminary general explana¬ 
tion, the detailed description is often meaningless to the 
reader. j 

It is considered that the examiner’s requirement that 
the detailed description be preceded by a general descrip¬ 
tion of the various functional sub-combinations is a reason- 

1 

able one. It is quite obvious that unless the reader has 
the benefit of what may be called a bird’s-eye view of the 
general organization of a machine of such extreme com¬ 
plexity as that of the second embodiment in thi$ case be¬ 
fore starting to read the detailed description he will find 
himself unable to grasp the significance of certain mech¬ 
anisms and the reasons for their modes of operation. When 
general descriptions are dispersed at intervals throughout 
the detailed description as in the description of ^he second 
embodiment in this case, the reader does not hgve at the 
outset enough perspective of the device as a wljole to ap¬ 
preciate the relationship of specific parts in the general 
structure. It is for this reason that Rule 39 prescribes that 
the detailed description be preceded by a general statement 
of the object and nature of the invntion. The examiner’s 
requirement for revision of the description of the second 
embodiment is considered to be a proper one.” j 

i 

SEQUENCE OR TIMING CHART 

A further factor, which, in the Examiner’s opinion, con¬ 
tributes to the inadequacy of disclosure is lack oj customary 
timing charts, which show graphically the sequence of vnr- 
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ious steps of operations and functions of mechanism. A 
chart of this sort is not necessary to a superficial compre¬ 
hension of a machine but it is essential to a thorough under¬ 
standing thereof ... Also, it is indispensable in checking a 
machine for its operativeness... In respect to this deficien¬ 
cy in the disclosure, attention of the Honorable Board is 
directed to the Ruling on petition in the aforementioned 
Kozina and Kruithoff case, 303,504, which reads as follows: 

“Petitioners object to complying with the examiner’s 
requirement that timing charts be supplied in connection 
with the second embodiment of the invention. Their ob¬ 
jection is based on the grounds that there is no statutory 
basis for requiring timing charts and that because of short¬ 
age of capable personnel, the preparation of such charts 
would impose a burden which would be very difficult of 
fulfillment. Petitioners contend that the statutes and rules 
require only that an invention be disclosed in sufficiently 
full, clear, concise and exact terms to enable one skilled in 
the art to which it relates to make and use it, and that the 
statutory requirements in this respect are satisfied by the 
specification and drawings in their present form without 
the addition of timing charts. In support of this contention 
two affidavits by persons who have had long experience in 
the automatic telephony field have been submitted which 
state that, in the opinion of the affiants, timing charts are 
not necessary for the construction and use of the invention 
of the second embodiment. 

However, the fact that one skilled in the art might, if 
he spent time enough, be able to find enough disclosure in 
the application in its present form to enable him to make 
and use the invention of the second embodiment is not the 
sole criterion to be considered in deciding whether the ex¬ 
aminer’s requirement for timing charts is proper. As 
nointed out by the examiner in his statement in answer to 
the petition, any patent which may be granted on this 
application will become a part of the prior art, and as such 
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may be subject to consideration by examiners and attorn¬ 
eys in connection with searches. In view of the intricacy 
of the subject matter involved, it is a reasonable require¬ 
ment that every aid to assisting in shortening the time re¬ 
quired to read and understand the operation to be given, 
not only for the benefit of the examiner but for all wdio may 
be involved in future consideration and searclji of such de¬ 
vices. Also, the patent may become involved in interfer¬ 
ences and litigations, in which case it is desirable in con¬ 
nection with such proceedings that all possible aids to 
ready understanding of the operation of the device be em¬ 
bodied in the patent. Timing charts are definitely helpful, 
not only in shortening the time required to grasp the op¬ 
eration of an intricate machine such as involved in the 
second embodiment, but in reducing the chances of error 
in interpreting the disclosure/ 
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AFFIDAVITS 


The foregoing is believed to establish the Examiner’s 
case. Applicant’s, and his assignee’s, positio^i in the mat¬ 
ter, as deduced from the four affidavits accompanying this 
appeal, may be summarized as follows. 

Affiant Hatton, the inventor, avers that prior to 1940 he 
w^as employed by the assignee in Belgium and France. He 
states that drawings of the present type (detached contact 
and dissociated figures) are standard practice “among 
engineers” in Great Britain and Belgium, and that the de¬ 
scription is satisfactory. He states that in his opinion 
telephone men are best suited to build machines of the 
present type, and that “calculators were actually con¬ 
structed” under his supervision “in accordance with the 
disclosures contained” in his applications, of which the 
present case is one. 

Of course, being the inventor, Mr. Hatton understands 
the machine, and the fact that the same w T as constructed 
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under his supervision, and in accordance with the dis¬ 
closures contained in the several applications is not evi¬ 
dence of sufficiency of the present disclosure. It would 
be far more convincing in this respect if the machine were 
constructed solely from the present disclosure, and without 
the intervention or the assistance of the inventor. As to 
the matter of “detached contact” wiring diagrams, Mr. 
Hatton's assertion that the same are standard practice 
among engineers in Great Britain and Belgium does not 
make them standard practice before the U. S. Patent Office. 
The Examiner has no objection to this type of drawings in 
cases where they give an adequate and legible representa¬ 
tion of a machine. The Examiner knows of at least four 
copending cases of the present assignee wherein the pro¬ 
priety of this type of drawings has not been questioned at 
alL The Examiner is not objecting to the detached contact 
type of drawings generally; he is objecting to the drawings 
in this particular case because they do not constitute a leg¬ 
ible presentation of the complex machine involved. 

Affiant McLarn, Technical Director, states that he is 
“familiar with equipment” such as disclosed in this case, 
but he does not assert that he has read the present case 
and understood the machine from the disclosure thereof. 
Familiarity with the equipment, by a Technical Director, 
is hardly a criterion on the specific question of sufficiency 
of disclosure in this case. In other respects Mr. McLarn 
merely seconds Mr. Hatton's assertions. 

Affiant Kelley , a consultant electrical engineer, states 
that he “examined the drawings,” but does not say that he 
has read and understood the case from the present dis¬ 
closure. Just w’hat he means by 4 ‘ examined the drawings, ’ ’ 
the Examiner does not know. 

Affiant Waldheim , a “patent attorney and an expert 
patent draftsman,” avers that he. has examined the draw¬ 
ings : he then proceeds to discuss the labor problem involv- 
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ed in building machines of the present type, and how he 
woud solve same—all quite irrelevant to the subject mat¬ 
ter of the present appeal. 

Three of the affiants (all but Waldheim) sdy that they 
have never heard of time charts being needed or required 
in machines of the present type. As the Exaniiner sees.it, 
none of them has had any prior experience in the calculating 
machine field, and that may explain why they are not fam¬ 
iliar with timing charts. It is not thought neceissary to say 
any more on this point in view of the decisions on petition 
quoted above. 

All affiants stress that the present machine presents a 
telephone problem, rather than a calculating machine prob¬ 
lem. The Examiner does not see much force to this con¬ 
tention, as the mere employment if parts utilized in tele¬ 
phone installations does not make the present organization 
a communication system. Outside of the utilization of a 
few standard telephone parts, such as sequence switches, 
stepping switches, and relays, the organization bears no 
resemblance whatever to a telphone exchange of the like. 

All Affiants assert also that only men familiar with 
automatic telephony are qualified to build machines of the 
present type, and that men familiar with mechanical cal¬ 
culating machines are not suitable for this purpose. Just 
w T hat bearing this has on the present appeal is not clear. 
Surely, it does not cast any light on whether or not the 
present disclosure is sufficient. 

Moreover, this last assertion, as well as that of the pre¬ 
ceding paragraph, is completely controverted by the fol¬ 
lowing calculating machine patents (all comparable to this 
case) examined and issued by this division: 
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Weiner 

1,813,830 

No assignment 


Paris 

2,165,298 

1 

Assigned to Internat’l. 
Mch. Co. 

Bus. 

Smith 

| 

2,176,929 

Assigned to Addressograph- 
Multigraph Co. 

Bryce 

2,328,610 

Assigned to Internat’l. 
Mach. Co. 

Bus. 

Hofgaard 

2,262,235 

Assigned to Nat’l Cash 
Register Co. 



To the best of the Examiner’s knowledge, none of the in¬ 
ventors in above cases are “automatic telephone men,’’ 
and the companies to which the patents are assigned are not 
believed to be in automatic telephone business. It is only 
in relatively recent years that telephone companies have 
shown some activity in this field, as evidenced by the fol¬ 
lowing patents issued from this division: 

Robinson 2,099,754 Assigned to Assoc. Electric 

Labs. 

Johnstone et al 2,250,108 Assigned to Western Electric 

Co. 

Carpenter et al 2,268,203 Assigned to Bell Telephone 

Labs. 

CONCLUSION 

Applicant and his assignee are fully aware of what con¬ 
stitutes an acceptable disclosure in cases of this type, since 
copending application 303,504 (very similar to the present 
one, it is believed) was amended in all particulars and put 
in condition for allowance. If they still have any doubts 
as to the requisite disclosure in the present case, their at¬ 
tention is invited to the eight patents referred to above. 

I 

The present disclosure appears to have been prepared 
abroad, according to foreign standards, for filing in Great 
Britain (note convention date 2/13/41). The fact that it 
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is not acceptable as it stands in the U. S. Patent Office 
should surprise no one. Judging from prior experience, 
this is a very common occurrence in cases filed ^n this di¬ 
vision, as transmitted from abroad. 

Applicant and his Counsel have been given two opportun¬ 
ities to amend the present case, and to bring it in line with 
U. S. standards of disclosure. Their total lack of effort 
in that direction is in striking contrast with tl^e attitude 
assumed in application 303,504 referred to aboVe. 

The applicant, his Counsel, and the affiants assert that 
the present disclosure is adequate, yet not onfe of them 
states that he has read and understood same. It appears 
that outside of the writer of the specification, whoever he 
may have been, the Examiner is the only one wh<? has made 
an earnest effort to study and understand the case. After 
all, a study of the disclosure without extraneous sources 
of information is the true test of its sufficiency^ The Ex¬ 
aminer has subjected the present disclosure tq this test, 
and found the same inadequate and not understandable. 

Respectfully submitted, 

B. BARROWS, 

Examiner, Div. 23. 

Appeal No. 49,894 
Hearing: June 15, 1944 
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In The 

UNITED STATES PATENT OFFICE 


BEFORE THE BOARD OF APPEALS 


Ex Parte William Hatton 


Application for Patent filed January 7, 1942, Serial No. 
425,882. Calculator Producing Fully Punctuated Printed 
Records. 


E. D. Phinney, Paul R. Adams & Rayson P. Morris, and 

Paul Kolisch for applicant. 


This is a companion case to two others, Serial Nos. 
430,629 and 439,364, filed by the same applicant and all hav¬ 
ing substantially the same disclosure. In all three appeals 
have been filed from the final rejection of the Primary Ex¬ 
aminer of Division 23. The claims of each of these appli¬ 
cations have been rejected on the sole ground that the spec¬ 
ification and drawings of the application are so insufficient 
in adequate disclosure that the application fails to meet the 
requirements of Section 4888, Revised Statutes. The ex¬ 
aminer has filed a statement on appeal in this case, Serial 
No.425,882, and has requested that it be considered also as 
his statements on appeal in the other two cases. Applicant 
has filed only a single brief which he requests be considered 
as the brief for all three appeals. The appeals were argu¬ 
ed as one. We.will also consider the appeals as being 
consolidated and this decision will apply to all three of the 
cases. 
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The calculating machine of this invention is a highly 
complex affair including relays, step-by-step switches and 
resistances stated to be of types widely used in automatic 
telephone exchange systems, a printer of the type used for 
telegraph printing, a multitude of electrical circuits and 
other parts and instrumentalities having highly complex 
selectivity of operation and relative sequences br timing of 
operation. The application was filed with eighty-five pages 
of specification and twenty-six sheets of drawings. 

The examiner has filed a fourteen page long statement 
on appeal further explaining his final rejection! and stating 
that this general type of calculating machine is not total¬ 
ly unfamiliar to him and that he has made an earnest effort 
to follow some of the circuits as shown and described but 
doing so conveys no meaning to him as to how the parts 
and circuits operate and function to solve thb calculating 
problems which are expected to be submitted to the ma¬ 
chine. As to the drawings the examiner stated he does not 
object to the detached contact type of drawings generally 
but is objecting to this type of drawings in this particular 
case because they do not constitute a legible presentation 
of the complex machine involved. The examiner also calls 
attention to the fact that applicant has been given two op¬ 
portunities to amend the disclosure. 

Possibly as good an understanding of the examiner’s 
views as to the insufficient of the disclosure is found in 

w 

the final rejection, which in part reads as follows: 


“The disclosure lacks timing charts, to show the exact 
sequence of operation, and the state of various relays and 
switches at any given moment in a machine cycle. Such a 
showing is essential in checking the machine for operative" 
ness. In order to read the case intelligently without such 
charts the reader must prepare them as he goes along, 
for it is beyond the capacity of the human mind to mem¬ 
orize the state of different elements in the course of a 
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machine operation. Thus, timing charts are just as es¬ 
sential to an understanding of the machine as the circuits 
themselves are. 

“The specification, while possibly sufficient as far as the 
tracing of circuits of an exemplary problem goes, is wholly 
deficient for lack of description and explanation of the 
individual structures (or subcombinations) outlined 
broadly on pages 4-7. In the absence of information as to 
the exact nature of the various suborganizations, the trac¬ 
ing of circuits through them is wholly meaningless. The 
mere stepping from relay to relay or switch to switch 
(as one follows the exemplary problem) conveys no in¬ 
formation whatever as to what function is being performed, 
and what the reasons for the presence of various relays 
are. The exact circuits however accurate and precise, are 
not at all informative in this respect. 

“The Examiner is not requiring an exact mechanical 
showing and description of such elements as relays or 
stepping switches; he is fully aware that suitable struc¬ 
tures of this type are known and available in the art of 
telephony and elsewhere. What is wanted is a thorough 
explanation of the functions performed by the various 
groups of sequence switches, relays etc. incorporated in 
the several distinct subcombinations outlined by the appli¬ 
cant For example, take the solution circuits of Figs. 18-24; 
What are the functions of the several wipers, contacts, in¬ 
terrupters, etc. of these figures? This organization is not 
a conventional telephone expedient; it seems to be an ac¬ 
cumulator of sorts; if it is, what are the different parts 
of it? What do they do? WTiat is true for the above solu¬ 
tion circuits is true also for the code circuits, Figs. 2-4. 
point circuits of Figs. 13-15 and others. 

“The Examiner makes no assertion that all of these 
things may not be figured out ultimately from the complete 
tracing of circuits given by tlje applicant on pages 21-S5. 
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Possibly this could be done by spending monthsj in studying 
the case and supplementing same with additional material 
worked out as the reading progresses. Perhaps the various 
details could be figured out and comprehended without 
additional information from the inventor, perhaps not. At 
any rate, it is not up to the Examiner, or to any subsequent 
reader of a patent (if and when one is issued) to figure 
out the invention; the disclosure must give it to him— 
fully and completely; it should not require any figuring out. 

“A full and complete disclosure is a statutoiy prerequis¬ 
ite to a patent, and applicant cannot shift this burden either 
to the Examiner or to the public at large. Tl}e mere com¬ 
plexity of the machine does not warrant any relaxation 
in this respect; if anything, the lucidity and completeness 
of the disclosure must be greater in a more complex case. 

“In the Examiner’s opinion a full and accurate descrip¬ 
tion of the various organizations (or subcombinations) of 
the machine should be given following line 16 on page 7 
(under appropriate headings). 

“The Examiner notes that in response to his request 
for a showing of the printer detail applicant refers to a 
Salmon patent No. 2,127,145 and proceeds to explain how* 
magnets K (of Fig. 11) could control the structure thereof. 
Later on he refers to some further alternative method of 
utilizing said magnets K to produce differential printing. 
In neither case is it clear in what precise manner the struc¬ 
tures referred to would be combined with the K magnets, 
ments may be satisfactory, but wdiere exact operative 
structures must be shown, the general reference to Salmon 
or to ‘another known method’ is not acceptable. The w T hole 
description seems to take a number of things for granted on 
the basis of similar generalities. 

“Until the disclosure is revised to avoid the defects and 
criticisms above, further action on patentability is not 
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deemed feasible. Accordingly, claims 9-15 are rejected as 
predicated on an inadequate disclosure.” 

In reply applicant states that because of the use in the 
machine of the various devices of the types used in the 
automatic telephone art the invention is directed to those 
skilled in such art rather than to those skilled in the art 
of automatic calculating machines and that persons skilled 
in the automatic telephone art would be able to assemble 
and construct the machine from the present disclosure. 
But it seems doubtful whether unless the person were also 
skilled in the automatic calculating machine art such per¬ 
son would understand the manner in which such a machine 
and its parts must operate and the requirements that 
must be met and those that must be avoided by the parts 
in their operation to solve correctly and reliably the in¬ 
tricate and complex mathematical problems submitted to 
the machine for solution thereby. We consider in this case 
that the operation of the machine as a calculating machine 
is paramount to the mere physical assembly of the circuits 
into a structure and that the invention is directed to those 
skilled in the calculating machine art rather than to those 
skilled in the automatic telephone art. Applicant does not 
say the disclosure could not be made so complete that a 
person skilled in the calculating machine art could con¬ 
struct the machine and understand the operation of the 
parts but asserts it is sufficient if those skilled in the auto¬ 
matic telephone art are able to build the machine from the 
disclosure. In this we do not agree. 

We have carefully considered the examiner’s rejections 
and statement on appeal in the light of the specification 
and drawings and applicant’s brief. The examiner is the 
expert of the Patent Office in the art of calculating ma¬ 
chines and states he is acquainted with calculating machines 
utilizing automatic telephone devices. We consider his 
grounds of rejection neither arbitrary nor capricious. The 
examiner’s opinion as an expert in the art is entitled to 
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considerable weight and should not be overruled in the 
absence of clear error; and we find no such erroir present 
here. 

I 

It being our conclusion from an examination of the 
specification and drawings of this application in the light 
of the examiner’s rejections and his statement bn appeal 
and applicant’s arguments and brief that the specification 
and drawings fail in the respects above stated to present 
a clear and adequate disclosure of the machine and its 
component parts and the functions, operations arid relative 
timing of operations of the parts, we hold that the exam¬ 
iner’s rejection of the claims on the ground of inadequate 
disclosure was proper. In re Stauber, 18 C.C.P.A. 774, 45 F. 
(2d) 661, 403 O.G. 245. 

The decision of the examiner is affirmed. 
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IS THE UNITED STATES PATENT OFFICE 
BEFORE THE BOARD OF APPEALS 

In re application of 
William Hatton 
Case 57 

Serial No. 425,8S2 
Filed: January 7, 1942 
Subject: Calculator Producing 
Fully Punctuated Printed 
Records. 

Plaintiff's Exhibit No. 3 
APPEAL NO. 49,894 

PETITION FOR REHEARING 

The Appellant respectfully petitions for a rehearing in 
the above identified case and a reconsideration of the de¬ 
cision of the Board of Appeals rendered on September 9, 
1944. 

The main ground on which appeal was taken from the 
final rejection of the claims by the Examiner was that the 
Examiner construed Section 4888 of the Revised Statutes 
as requiring an applicant so to disclose the invention as 
to insure its comprehension by the Examiner whereas it 
was applicant’s contention that the Statute requires a 
disclosure such as to enable a skilled person to make and 
to use the invention. 

Although this point was discussed at great length in 
brief and argued during the hearing the Board has failed 
to pass on it. As it is stated on page 2 of the decision, 
the Examiner’s only objection to the disclosure was that 
he (the Examiner) coulld not understand it. 

On page 5 the Board again states that it is doubtful 
whether one skilled in the calculating art could under¬ 
stand the disclosure and affirms the decision of the Pri- 
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mary Examiner because as stated on page 6 th^ disclosure 
is not “clear and adequate”. j 

We believe that if the Board reconsidered this cardinal, 
point it would arrive at the conclusion that tfie decision 
of the Examiner should be reversed, or at least that the 
decision would be clarified in this respect. 

I 

Appellant intends to carry this case further either by 
way of appeal or by a Civil Action under Section 4915 
and it is important that it appear clearly frjom the de¬ 
cision why appellant had failed to satisfy an^ statutory 
requirement when concededly one skilled in an art (tele¬ 
phony) to which it most closely appertains could practice 
the invention from the disclosure, and the only short¬ 
coming of the specification was that the Exaniiner or one 
skilled in the calculating art could not understand it. 
Neither the Examiner nor the Board has held that cal¬ 
culating art men could not build or use the invention from 
this disclosure. 

Respectfully, 

ATTORNEY FOR APPLICANT. 

September 27, 1944 
67 Broad Street 
New York, New York 
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IN THE UNITED STATES PATENT OFFICE 
BEFORE THE BOARD OF APPEALS 

Ex parte Wiliam Hatton 

Application for Patent filed January 7, 1942, Serial No. 
425,SS2. Calculator Producing Fully Punctuated Printed 
Records. 

E. D. Phinney, Paul R. Adams & Rayson P. Morris, and 

Paul Kolisch for applicant. 

ON REQUEST FOR RECONSIDERATION 

Applicant petitions for reconsideration of our decision 
of September 9, 1944. 

Applicant states, in effect, that the disclosure is suffi¬ 
cient if persons skilled in the automatic telephone art could 
assemble the parts and circuits as directed by the specifica¬ 
tion and drawings, and if they did so the result would be 
a calculating machine that could be operated to solve calcu¬ 
lating problems. 

We consider that to comply with R.S. 4888 more is nec¬ 
essary. The invention contemplates the construction of a 
calculating machine and its operation as such and not an 
automatic telephone machine for telephone use. Accordingly 
the invention is addressed to the calculating machine art. 

Under the statute the applicant is required to “particu¬ 
larly point out and distinctly claim the part, improvement, 
or combination which he claims as his invention”. If the 
specification and drawings are inadequate to an under¬ 
standing of the invention the parts, improvements and 
combinations which constitute the invention have not been 
particularly pointed out as required 
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In order for the application of the claims to the various 
assemblies, parts and operations of the machine of the 
invention and to previous and later machines of others to 
be understood, it is necessary that there be a full, clear 
and concise disclosure of the invention, including the rela¬ 
tions of its parts and their manner and sequence of opera¬ 
tion and cooperation. Lacking such disclosure the claims 
cannot distinctly claim the invention. 

We still consider our previous decision to b^ correct. 

The petition has been considered but is denied in respect 
to making any change in our decision. 

Henby Van Absdale 

Assistant Commissioner 
V. I. Richard 

Examiner-in-Chief 
E. F. Kijnge 

Examiner-in-Chief 
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October 9,1944 

E. D. Phinney 
67 Broad St. 

New York, N. Y. 

Div. 23 
Rm.404 

LSA 

DEPARTMENT OF COMMERCE 
UNITED STATES PATENT OFFICE 
RICHMOND, VA. 

In re application of 
William Hatton 
Serial No. 430,629 
Filed: Feb. 12, 1942 
For: Calculator Producing 
“Sub-Totals” 

BEFORE THE 
BOARD OF APPEALS 
ON APPEAL 


EXAMINERS STATEMENT 

This is an appeal from the final rejection of June 10,1943. 

The ground of rejection is that of inadequate disclosure. 
Since the disclosure of the present case is a substantial 
duplicate of copending application No. 425,882, now on ap¬ 
peal from a final rejection on the same ground, attention 
of the Honorable Board is directed to the Examiner’s an¬ 
swer in the latter case. 
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For the purposes of the present determination the two 
appeals should be consolidated. 

Respectfully submitted, 

I 

B. Barrows 

Examiner, Division 23 

Appeal No. 49,895 
Hearing: 

June 15, 1944 


IN THE UNITED STATES PATENT OFFICE 
BEFORE THE BOARD OF APPEALS 

Ex parte William Hatton 

Application for Patent filed February 12, 1942, Serial 
No. 430,629. Calculator Producing ‘ ‘ Sub-Totals ’ \ 

E. D. Phinney, Rayson P. Morris, and Paul Kolisch for 

applicant. 

This is an appeal from the decision of tile Primary 
Examiner of Division 23 finally rejecting all the claims 
in the case on the ground of inadequate disclosure, and 
has been submitted and considered as a consolidated appeal 
with the appeals of applicant’s applications Serial Nos. 
425,882 and 439,364. 

Our decision on appeal in Serial No. 425,1382 applies 
as well to the appeal in the instant case and for the reasons 
stated in our said decision on appeal is said Serial No. 
425,882 we consider the examiner’s rejection of the claims 
in this case to be correct. 

The decision of the examiner is affirmed. 

Henry Van Arsdale 

Assistant Commissioner 
V. I. Richard 

Examiner-in-Chief 
E. F. Klinge 

Examiner-in-Chief 
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September 9, 1944 

E. D. Phinney 
67 Broad St. 

New York, N. Y. 

Appeal No. 49,895 

IN THE UNITED STATES PATENT OFFICE 
BEFORE THE BOARD OF APPEALS 

Ex parte William Hatton 

Application for Patent filed February 12, 1942, Serial 
No. 430,629. Calculator Producing “Sub-Totals”. 

E. D. Phinney, Rayson P. Morris and Paul Kolisch for 

applicant. 

ON REQUEST FOR RECONSIDERATION 

Applicant petitions for reconsideration of our decision 
of September 9, 1944. 

Applicant states, in effect, that the disclosure is suffi¬ 
cient if persons skilled in the automatic telephone art 
could assemble the parts and circuits as directed by the 
specification and drawings, and if they did so the result 
would be a calculating machine that could be operated to 
solve calculating problems. 

We consider that to comply with R.S. 4888 more is nec¬ 
essary. The invention contemplates the construction of a 
calculating machine and its operation as such and not an 
automatic telephone machine for telephone use. Accordingly 
the invention is addressed to the calculating machine art. 
Under the statute the applicant is required to “particu- 
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larly point ont and distinctly claim the part, improvement, 
or combination which he claims as his invention.” If the 
specification and drawings are inadequate tq an under¬ 
standing of the invention the parts, improvements and 
combinations which constitute the invention hqve not been 
particularly pointed out as required. 

In order for the application of the claims to the various 
assemblies, parts and operations of the madhine of the 
invention and to previous and later machines of others to 
be understood, it is necessary that there be k full, clear 
and concise disclosure of the invention, including the rela¬ 
tions of its parts and their manner and sequence of opera¬ 
tion and cooperation. Lacking such disclosure the claims 
cannot distinctly claim the invention. 

We still consider our previous decision to be correct. 

The petition has been considered but is denied in respect 
to making any change in our decision. 

Henry Van Arsdale 

Assistant Commissioner 
V. I. Richard 

Examiner-in-Chief 
E. F. Klinge 

Examiner-in-Chief 


I 



200 


BOARD 

OF 

APPEALS 

October 9,1944 

E. D. Phinney 
67 Broad St. 

New York, N. Y. 

Div.23 
Em. 404 
LS/k 

DEPARTMENT OF COMMERCE 
UNITED STATES PATENT OFFICE 
RICHMOND, VA. 

In re application of 
William Hatton 
Serial No. --139,364 
Filed: Apr. 17,1942 
For: Calculator With 
Constant Multiplicand 
Facilities 

BEFORE THE 
BOARD OF APPEALS 
ON APPEAL 


EXAMINER'S STATEMENT 

This is an appeal from the final rejection of August 14, 
1943. 

The ground of rejection is that of inadequate disclosure. 
Since the disclosure of this case is substantially the same 
as the disclosure in copending application No. 425,882, now 
on appeal (Examiner's answer forwarded December 24, 
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1943), attention of the Honorable Board is directed to the 
Examiner’s answer in the latter case. 

For purposes of the present determination tjhis appeal 
should be consolidated with the appeal in the abolve applica¬ 
tion, 425,882. A similar consolidation was proposed in con¬ 
nection with a further application of the same inventor, 
Serial No. 430,629, forwarded December 24, 1943. 

Respectfully submitted, 

B. Barrows 

Examiner, Div. 23 

Appeal No. 133 

Hearing: j 

June 15, 1944 

IN THE UNITED STATES PATENT OFFICE 
BEFORE THE BOARD OF APPEALS 

Ex parte William Hatton 

Application for Patent filed April 17, 1942, Serial No. 
439,364. Calculator with Constant Multiplicand Facilities. 
Edward D. Phinney, Rayson P. Morris, and Paul Kolisch 

for applicant. 

This is an appeal from the decision of the Primary 
Examiner of Division 23 finally rejecting all the claims in 
the case on the ground of inadequate disclosure, and has 
been submitted and considered as a consolidated appeal 
with the appeals of applicant’s applications Serial Nos. 
425,882 and 430,329. 

Our decision on appeal in Serial No. 425,^82 applies 
as well to the appeal in the instant case and for the reasons 
stated in our said decision on appeal in saidj Serial No. 
425,882 we consider the examiner’s rejection of the claims 
in this case to be correct. 
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The decision of the examiner is affirmed. 

Henry Van Arsdale 

Assistant Commissioner 
V. I. Richard 

Examiner-in-C hief 
E. F. Klinge 

Examiner-in-C kief 
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Edward D Phinney 
67 Broad St. 

New York, N. Y. 

Appeal No. 133 

IN THE UNITED STATES PATENT OFFICE 
BEFORE THE BOARD OF APPEALS 

Ex parte William Hatton 

Application for Patent filed April 17, 1942, Serial No. 
439,364. Calculator with Constant Multiplicand Facilities. 
Edward D. Phinney, Rayson P. Morris and Paul Kolisch 

for applicant. 

ON REQUEST FOR RECONSIDERATION 

Applicant petitions for reconsideration of our decision 
of September 9, 1944. 

Applicant states, in effect, that the disclosure is suffi¬ 
cient if persons skilled in the automatic telephone art 
could assemble the parts and circuits as directed by the 
specification and drawings, and if they did so the result 
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would be a calculating machine that could be operated 
to solve calculating problems. 

We consider that to comply with R.S. 4888 more is nec¬ 
essary. The invention contemplates the construction of a 
calculating machine and its operation as such and not an 
automatic telephone machine for telephone use. Accordingly 
the invention is addressed to the calculating qiachine art. 

Under the statute the applicant is required t}o “particu¬ 
larly point out and distinctly claim the part, improvement, 
or combination which he claims as his invention ”. If the 
specification and drawings are inadequate to an under¬ 
standing of the invention the parts, improvements and 
combinations which constitute the invention have not been 
particularly pointed out as required. 

In order for the application of the claims to the various 
assemblies, parts and operations of the machine of the in¬ 
vention and to previous and later machines of jothers to be 
understood, it is necessary that there be a fufl, clear and 
concise disclosure of the invention, including the relations 
of its parts and their manner and sequence of operation and 
cooperation. Lacking such disclosure the claims cannot dis¬ 
tinctly claim the invention. 

We still consider our previous decision to be correct. 

The petition has been considered but is denied in respect 
to making any change in our decision. 

Henry Van Arsdalp 

Assistant Commissioner 
V. I. Richard 

Examiner-in-Chief 
E. F. Klinge 

Examiner-in-Ckief 
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This invention relates to selector-operated tele¬ 
phone systems and in particular to systems com¬ 
prising a number of exchanges connected by 
trunk lines. The invention provides new and 
improved means for controlling the line selectors 5 
and, in particular, for sending calling current to 
a wanted subscriber and also means for sending 
signal currents to a calling subscriber. 

According to one feature of the invention, the 
final selector has associated with it switch means 
for sending out different backward signals in 
accordance with the condition of the selected 
subscriber's line. These switch means actuate 
switch means provided in a repeater connected 
to the exchange which makes the connection so 
as to switch in idle and busy signals. On receipt 
of the backward signal which characterises that 
the selected subscriber’s line is free, the switch 
means in the repeater cause a control current 
impulse to be emitted; the switch means in the 
final selector make the apparatus for the inter¬ 
mittent supply of calling current to a selected 
“free” subscriber operative only when this par¬ 
ticular control current impulse is received. With 
this arrangement, the alternating calling current 
is therefore not immediately and automatically 
sent out by the line selector when the wanted 
subscriber has been found to be free. It is sent 
out only when a particular control current im¬ 
pulse has been received. It is thus possible to 
control the final selectors in the same way both 
when the connection is made by a subscriber and 
when it is made by an exchange operator. In 
connections which are made by an operator, it is 
usual for the calling current to be sent to the 
wanted subscriber only after the operator has 
carried out a particular switching measure. In 
accordance with the invention, the wanted sub¬ 
scriber is called only when the calling subscriber 
has lifted his receiver and the connecting devices 
are in order. When this is not the case, the con¬ 
trol current impulse cannot be sent out or trans¬ 
mitted by the repeater which is connected to the 
calling subscriber. It is also possible, after the 
final selector has been set, to transmit further 
switching operations over the speech line of the 
connection. For example, current impulses may 
He sent from the wanted subscriber’s exchange to 
the calling subscriber’s exchange which charac¬ 
terise the former exchange and serve to deter¬ 
mine the charge to be made to the calling sub¬ 
scriber for the connection. In this case, the 
emission or the transmission of the control cur¬ 
rent impulse may be delayed until these addi¬ 
tional switching operations have been transmit- 


(CL 170—18) I 

ted. The calling subscriber then receives an 
appropriate signal upon the reception of the 
backward signal which indicates that the wanted 
subscriber is disengaged. The wanted subscriber 
is, however, not yet called. The supplementary 
switching operations are first transmitted and 
then the control current impulse which institutes 
the calling of the wanted subscriber. 

In accordance with a further feature of the 
10 invention, an exchange is provided with switch 
means which, on receipt of the backward signal 
which indicates that the selected subscriber is 
engaged, send out a control current impulse 
which, in the final selector, cause a connection 
15 to be made to the busy subscriber’s line.> This 
considerably simplifies and accelerates the mak¬ 
ing of connections through an operator as the 
operator is automatically connected to a busy 
line and can inform the subscriber of the exist- 
20 ence of an urgent connection. 

In accordance with a further feature of the in¬ 
vention, the trunk lines have associated with 
them switch means which, on receipt of certain 
backward signals, cause the speech lines to be 
25 connected. It is thus possible, in a simple man¬ 
ner, to send the backward signals through the 
trunk lines and through the speech lines which 
run within an exchange. The speech lines are 
connected only while talking conditions persist, 
30 i. e. when the subscriber replies or when a con¬ 
nection is made to a busy subscriber, and are dis¬ 
connected for example when the called subscriber 
replaces his receiver. 

In accordance with a further feature of-the in- 
35 vention. the repeaters at the ends of the trunk 
line have associated with them alternating cur¬ 
rent relays which are galvanically connected to 
the speech line in an exchange and which may 
be actuated by a direct current received through 
40 this speech line. This makes it possible during 
talking conditions to connect in each repeater 
only one relay to each speech line, so that the 
speech currents are very little attenuated. 

In accordance with a further feature of the in- 
45 vention. there are provided in the final selector 
both circuits for testing whether the selected 
subscriber’s line is idle or busy and also a circuit 
for testing whether a line running to the same 
subscriber is free. In this group testing circuit 
50 is connected a winding of the current impulse re¬ 
lay of the final selector which, when the selected 
line is engaged, and also when one of a number 
of lines belonging to the same subscriber is free, 
causes the final selector to be stepped. This 
55 makes it simple to select a free line from a num- 
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ber of lines leading to the same subscriber. If 
an -argent connection is made by an operator 
when all the lines are engaged, one of the lines 
which is carrying a not urgent connection is au¬ 
tomatically connected to the operator. 5 

These and further features of the invention are 
explained in the following description of the ac¬ 
companying drawings, in which: 

Figure 1 shows the circuit of a calling sub¬ 
scriber, a finder and a repeater connected there- io 
to: 

Figure 2. the circuit of a repeater at the out¬ 
going end of a trunk line; 

Figure 3. the circuit of a repeater at the incom¬ 
ing end of a trunk line; 15 

Figure 4. the circuit of a final selector; and 
Figure 5. the circuit of an operator’s position 
on a trunk exchange. 

Figures 1. 2. 3 and 4 together show the circuits 
made during a connection between a calling sub- 2 o 
scriber and a called subscriber; Figures 5, 2, 3 
and 4 together show the circuits made dining a 
connection between the trunk exchange and 
a wanted subscriber. If no trunk line is used, 
i e. when the wanted subscriber and the calling 25 
subscriber belong to the same exchange, the cir¬ 
cuits shown in Figures 2 and 3 are not used. 

Connections between two subscribers belonging 
to different exchanges 

30 

When the subscriber ATI (Figure 1 ) removes 
his receiver, his calling relay IT (which is a 2 - 
step relay > is energised through the winding I 
and makes its first step so that the contacts l£l, 
lt2 are closed. The contact I£2 closes a circuit -~ 
through the windings I of the relays IN. IB, IA 
of an idle finder switch AS I. The relays respond. 
The contact Ini closes a circuit for the driving 
magnet DAS I of the finder switch to which is 
connected an interrupter UPI. The magnet 40 
DAS I is intermittently energised and steps the 
wipers of the finder switch. When the wiper c 
find* the calling subscriber’s contact, the follow¬ 
ing circuit is closed: 

—. winding n of relay IT, contact l£l. wiper c 45 
of the finder AS I. relay *C. }*}; + 

The testing relay 1C responds and its contact 
lei opens the circuit of the magnet DASI while 
its contact Ic2 short circuits its own high ohmic 50 
winding. The amplification of the current thus 
obtained causes the relay IT to make its second 
step and open its contacts I £3, I £4 and 1£5. The 
contacts Ic3 and Ic4 connect the windings IT of 
the relays IA and IB to the speech wires so that 55 
these relays remain energised in spite of the 
opening of the circuit through their windings I. 
The contact Ic5 closes a circuit for the winding 
I of the relay IK which responds and by means 
of its contact Ikl prepares a circuit for another 60 
idle finder switch AS2. Also, the contacts Ic5 
and 1*3 close a circuit for the winding n of the 
relay IN so that this relay also remains energised. 
The* contact 1*4 maintains a circuit through the 
lead Zc2 to the next selector, for example to a 65 
group selector. Finally, the contacts Ic5, 1*3, 
Igl. Ia3 and left close a circuit for the relay IE 
which responds. The contact lei connects the 
source of alter nating current AZ which emits the 
exchange signal to the windings I of the relay IA 70 
and IB over the contacts Id3 and Ibl. The ex¬ 
change signal is therefore transmitted induc¬ 
tively to the calling subscriber’s speech wires. 
When the subscriber has received the exchange 

he can start the dial. 75 


The first impulse emitted when the subscriber 
dials de-energises the relays IA and IB. The 
contact Ib 2 short circuits the winding n of the 
relay IB so that this relay cannot respond again. 
At the same time, the resistance in the feed cir¬ 
cuit is reduced. The contact Ibl opens the cir¬ 
cuit of the source of alternating current which 
sends out the exchange signal. 

Each time the relay IA drops, an impulse is 
sent through the wire la2 by the contact Za3: 

+, contacts Ic5, 1*3, Ifirl, la3, Ie2, wire Ia2 

In the next selector, which may for example be 
a group selector, the wire Icil has connected to 
it an impulse receiving relay which sets the se¬ 
lector in accordance with the received impulses. 

It is assumed, that when the calling subscriber 
dials, a current impulse train is emitted which 
sets a group selector connected to the wires la2, 
lb2 and lc2 in the repeater UTI (Figure 2) from 
which a trunk line Zo4 leads to another exchange. 
When this happens, a circuit is closed through 
the wire Zc3 in which the relay 36 is energised. 
Consequently, the contact 3c2 energises a relay 
3U which, by means of its contacts 3*1, energises 
the winding I of a relay J3Z. 

The calling subscriber ATI now sends out cur¬ 
rent impulses which set the selectors of the dis¬ 
tant exchange. These impulses are transmitted 
by means of the contact Ia3 of the finder AS I 
(Figure 1) over the trunk line Ia4, Ib4 to the 
wire Ia2 which is connected to the wire Za3 in the 
group selector GW (not shown). The impulses 
are received in the repeater UTI (Figure 2) by 
the relay 3A. At each impulse, the relay 3A actu¬ 
ates its contacts 3a I and 3a2 and causes alter¬ 
nating current to be supplied to the trunk line 
Za4, Zb4. The impulses are thus transmitted 
through the trunk line as alternating current im¬ 
pulses. 

In the repeater UT2 (Figure 3) at the incom¬ 
ing end of the trunk line Za4, ZM.'these impulses 
are received by the relay 4J. The winding I of 
the relay 4J lies in series with a condenser 
bridged across the speech wires. The winding n 
of the relay 4J is directly bridged across the 
speech wires. The alternating currents arriving 
through the trunk line Za4, Zb4 reach it through 
the condensers lying in the speech wires. This 
ensures that the relay 4J is energised with relia¬ 
bility with alternating current. At each response, 
the relay 4J closes by means of its contact 4;2 
a circuit for the relay 4A. 

When the first alternating current impulse is 
received, the seizing circuit through the wire 
Zc5 of the final selector LW (Figure 4) is closed 
by the contact 4;1 so that the relay 5C responds. 
Furthermore, the relay 4C of the repeater UT2 
(Figure 3) is energised by the contact 4a2 and 
locks in a circuit closed at its contact 4c I. The 
contact 4c3 opens a short circuit for the relay 4E 
which therefore responds. The winding I of the 
relay 4Z is also energised by the contact 4cl. 
Each current impulse is transmitted through the 
wire Za5 by the contact 4a I so that the winding 
I of the relay 5A in the final selector LW is ener¬ 
gised. A selector EW of the final selector LW is 
set on to the contact connected to the wanted 
subscriber’s line by the two impulse trains sent, 
out by the calling subscriber. During the setting 
of this selector, the relays 5V and 5U are ener¬ 
gised. When the last train has been received, 
the relay 5V releases after a delay and, by means 
of its contact 5t>2, closes the testing circuit for 
the relay 5P. 
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rest position. The contact 5c€ and the wiper 
ZWd close a locking circuit which runs through 
the wire le 5 and energises the winding I of the 
relay 4K in the repeater UT2. The relays 4K 
and 4L consequently respond and the relay 4S 
is energised for the delay in response of the relay 
4L so that by means of the contacts 4a I and 
4e2, it sends out a short alternating current im¬ 
pulse. ! 

This short alternating current impulse causes 
the energisation of the relays 3Y and 3X in the 
repeater UTI which were deprived of current 
when the relay 3C dropped. The contact lye 
closes an energising circuit for the winding I of 


Desired subscriber’s line is busy 

If the selected line is busy, the relay 5P can¬ 
not respond. The relay 5U drops after a delay 
as a result of the response of the relay 5E. 

When, after the relay 5U has dropped, the relay 
5V drops, a backward signal circuit through the 
wires Zb5 is closed by the contact 5it4 in which 
the winding I of the relay 4K in the repeater 
UT2 is energised. The relay 4K responds and its w 
contact 4k I closes a circuit for the winding I of 
the relay 4S and also locks the winding II of 
the relay 4K in a circuit which runs through 

a slow-acting relay 4L. When the relay 4L re- ^ ^ ^ _ _______ ^ 

sponds, its contact 4Z1 opens the circuit for the jg ^h e relay 3Z The bontact 3z2 disconnects the 
relay 4S and short circuits the winding n of the re i ay 3 c from the wire Zc3 so that the repeater 
relay 4K. The contact 4k2 however maintains -qti cannot be seized by the group selector, 

the winding I energised in the backward signalling It ^ not the switC h ZW of the final se- 

circuit. lector LW has been stepped back into the rest 

The relay 4S (winding I) responds for the gQ that the locking circuit through the 

duration of the delay in response of the relay 4L wire Zc5 is interrupied at the wiper ZWcZ. The 
and its contacts 4s I and 4s2 connect alternating relay 4K in the repeater UT2 is deprived of cur- 
current to the trunk line la 4, Zb4. The alter- rent and disconnects the relay 4L. The relay 
nating current impulse sen t ou t is received by 43 1 $ energised for the duration of the delay 
the relay 3E in the repeater UTI at the outgoing 25 ^ response of the relay 4L, and sends back a 
end of the trunk line. On response of the relay second short alternating current impulse through 
3E, the relay 3Y is energised by the contact 3el ^j e trunk line. This impulse is received by the 
and its contact 3jM prepares, a locking circuit relay 3E in the repeater UTI which, by means of 
which is closed when the relay 3E drops. This ^s contact 3cI, opens the circuit for the relay 
locking circuit runs through the winding I of the 30 37 . The contact ZyZ opens the circuit for the re¬ 
relay 3X. which is also energised. The short i ay 3Z W hich, by actuating its contact 3z2, again 
backward impulse energises the relays 3X and 3Y connects the seizing Irelay 3C to the line IcZ. The 
and the contacts 3x2 and Zy2 close the backward 
signalling circuit through the wire Zb3 which is 
connected to the wire lb2 through the group se- 35 
lector (not shown). The relay IM which is con¬ 
nected to the line ZZ>2 is thus energised and its 
contact ItoI energises the relay IS. The con¬ 
tacts Isl and I m2 short circuit the winding II of _____ 

the relay IN. This relay, after a delay, releases 40 jg maintained closed by the c on tact 5 si. 
and its contact In3 opens the energising circuit j . 

for the relay IE which likewise drops. The con- . . Desired subscriber's line is idle 

tact 177*5 removes the short circuit from the wind- If the selected subscriber’s line is idle, the 

ing II of the relay IB. The relay IB responds in testing relay 5P responds before the relay IU 
the calling subscriber’s feed circuit and the con- 45 has dropped and the contacts 5p3 and 5p4 con¬ 
tacts Ibl, In 6 and Ie4 switch in the source of nect the speech lines while the contact 5p2 pre- 
altemating current BZ which sends out a “busy” pares a circuit for the relay 5Z which is closed 
signal to the windings I of the relays IA and IB. at the contact 5itl when the relay 5U drops. At 
The calling subscriber then hears the busy tone. the same time, the backward signalling circuit 
The seizing circuit running through the wires 50 is closed through the wire Z&5 by the contact 
lc2 is interrupted at the contact In4 whether the 5u4 and is opened again by the contact 5z2 when 
calling subscriber replaces his receiver or not. the relay 5Z responds. This backward signa lling 
The seizing circuit through the wire IcZ is also circuit causes the relay 4K in the repeater UTI 
interrupted in the group selector (not shown) to respond and the contact 4fcl energises the re- 
and the relay 3C in the repeater UTI at the out- « lay 4L. The winding I of the relay 4S is ener- 
gcing end of the trunk line drops. The circuit of gised for the duration in the delay in response 
the relay 3U is interrupted at. the contact 3c2. of the relay 4L and by actuation of the contacts 

The relay 3A is energised for the duration of the 4s I and 4s2 sends an alternating current im- 

drlay in release of the relay 3U by the con- pulse through the line la 4, Zb4. Current flows 

tacts 3c4 and ZuZ and its contacts 3a I and 3a2 60 over the wire Zb5 for only 50 milliseconds, at 
connect the source of alternating current to the the end of which time the relay 4K again drops. 


repeater UT2 may now again be seized by a group 
selector. * 1 

The repeater UTI is made unseizable in the 
same way when the line selector LW is out of 
order for one reason or another and must not be 
actuated. If, for example, the fuse 5S i has 
blown, the locking circuit through the wire Ze# 


A circuit for the relay 4S is closed agaffi by the 
contacts 4fcl and 4Z2 for the duration of the de¬ 
lay in release of the relay 4L so that the relay 


trunk line Za4, lb 4 for 250 milliseconds. The re¬ 
lays 4J and 4A in the repeater UT2 are conse¬ 
quently energised. The contacts 4a2 and 4e2 — . — -- 7 - 

shert circuit the relay 4C which, after a delay, 4S sends back a second alternating current im¬ 
pulse through the trunk line. A circuit is also 
closed for the relay 4T by the contacts 4fc3 and 
4Z4 for the duration of the delay in release of 
The relay 4T responds and its 
a locking circuit. The con- 


70 


d; ops. At the end of the alternating current 
impulse, the relay 4E also drops and the seizing 
circuit through the wire Zc5 is opened. When 
the relay 4C drops, the relays 4Z and 4K are de¬ 
prived of current. 

The opening of the circuit through the wire 
Zc5 causes the relay 5C in the final selector LW 
to drop. The contact 5c7 then closes a circuit 
for stepping the switches EW and ZW into the 75 


the relay 4L. 
contact 4fl closes 


relay Z and closes 
ings n of the relay 


tact 4f2 opens the circuit of the winding I of the 


a circuit through the wlnd- 
4Z. 


In the repeater UTI at the outgoing end of the 
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trank line the relay 3Y is first of all energised 
and then the relay XX is energised by the relay 
IE on receipt of the first alternating current im¬ 
pulse which is sent through the trunk line to in¬ 
dicate that the selected subscriber’s line is idle, 5 
The contacts Xx2 and 3y2 dose the backward 
signalling circuit through the wire Zb3 in which 
circuit the relay 2J of the metering device ZUG 
(Figure 2) responds. On receipt of the second 
alternating current impulse, the relay 3E first 10 
de-energises the relay 3Y and then the relay 
3X. The backward signalling circuit through 
the wire Z53 is thus again opened. The relay IM 
in the finder ASI (Figure 2) is energised. The 
relay IS is energised by the contact Im4. At the 15 
end of the backward signal, the relay ID is en¬ 
ergised by the contacts Isl and I m2 and its 
contact Id! opens the circuit of the relay IE 
and doses a locking circuit. The contact Ie2 
now sends an impulse through the wire Ia2 for 20 
the duration of the delay in release of the relay 
IE. The relay ID opens the short circuit of the 
winding n of the relay IB at the contact Id4 
so that the relay IB again responds. The source 
of alternating c ur rent VZ which emits the call- 25 
ing signal is connected by the contacts Ibl. Id3, 
and Is2 to the windings I of the relays IA and 
IB for the duration of the delay In release of 
the relay IS so that this signal is inductively 
transmitted to the calling subscriber’s line. 30 
When the relay IS has dropped, the source of 
current FZ which sends out an intermittent call¬ 
ing signal is connected to the windings I of the 
relays IA and IB so thst that signal is trans¬ 
mitted to the calling subscriber. The calling 35 
subscriber is thus informed that the wanted sub¬ 
scriber's line is free. 

In the repeater TTT1. the impulse is received 
by the relay 3A and is transmitted through the 
trunk line as an alternating current impulse by 40 
the contacts 3a I and 3a2. The winding I of the 
relay 3P and the winding U of the relay 3Z are 
energised by the contacts 3o3 and 3*3 and the 
contact 3pl closes a locking circuit. 

m the repeater UT2 at the incoming end of *5 
the trunk line, the alternating current impulse 
is receive d by the relay 4J which energises the 
relay 4A_ The contact 4a I transmits a direct 
c ur re n t impulse through the wire Ia5. The 
winding I of the relay 4P and the winding III 50 
of the relay 4Z are energised by the contacts 
4c3 and 4*3. The contact 4pl closes a locking 
circuit. 

Ia the final selector LW. the current impulse 
is received by the relay 5A which by means of 55 
the contact 5a2 energises the relay 5V. At the 
end of the impulse, the relay 5L> and the wind¬ 
ing I of the relay 5Q are energised by the con¬ 
tacts 5t>3 and 5z3. The relay 5L closes a locking 
circuit by means of its contact 5ZI. The con- an 
tacts S?l. 5c2 and 522 and 5Z3 dose the ringing 
circuit hi which ringing alternating current is 
sent to the selected subscriber first from the 
source rl and then, after the relay 5V has 
dropped, from the source r2 which acts intermit- 65 
tently. I 

The connection of the devices of the final se¬ 
lector LW for the automatic calling of the de¬ 
sired subscriber is thus dependent upon the re¬ 
ceipt of a c ur rent impulse which is emitted au- 70 
tomaticaHy by the finder ASI on receipt of the 
backward signal which characterises that the 
desired subscriber’s line is idle. It is thus en¬ 
sured that the desired subscriber is called only 
when the calling subscriber has removed his re- 75 


ceiver and the connecting apparatus is in order. 
In other circumstances, the finder does not send 
out the impulse and the connecting apparatus 
cannot transmit it. 

On the other hand, it is possible to delay the 
emission of the calling signal until certain 
switching operations involving the use of the 
trunk line have been effected. If. for example, 
the charge for the connection depends upon dis¬ 
tance, and the “zone” in which the called ex¬ 
change lies relatively to the calling exchange is 
determined by a signal sent back by the called 
exchange when the connection has been made, 
a charge determining device (not shown) may 
be arranged between the finder ASI (Figure 1) 
and. the repeater UTI (Figure 2) which receives 
the current impulse emitted by the finder ASI 
but does not immediately repeat it. The relay 
4T in the repeater UT2 (Figure 3) was ener¬ 
gised by the “busy” backward signal and its 
contact 422 had interrupted the circuit through 
the winding I and had closed a circuit through 
the winding n of the relay 4A. This circuit runs 
over the contact gk I of a current impulse trans¬ 
mitter serving a number of repeaters and hav¬ 
ing two continuously rotated cams. One of 
these cams actuates the contact gk2 so that sev¬ 
eral trains of impulses are sent out which char¬ 
acterise the exchange in which the repeater is 
arranged. The contact gk\ which is actuated 
by the other cam is always closed when the cam 
discs a re ou t of their rest position. If the re¬ 
peater UT2 is connected to the transmitter by 
the contact 422 when the cams are out of their 
rest position, a locking circuit is closed through 
the contact gk\ and the winding n of the relay 
4Z. 

When the cams pass through their rest posi¬ 
tion, the contact gk I is opened and the relay 
4Z drops. The contact 422 now closes the cur¬ 
rent impulse circuit which contains the winding 
n of the relay 4S and is controlled by the con¬ 
tact gk2. The relay 4S, through its contacts 
4s I and 4s2, emits a number of alternating cur¬ 
rent impulses, for example three trains, which 
characterise the exchange of the called sub¬ 
scriber. 

When the second alternating current Impulse 
which indicates that the selected subscriber is 
disengaged was received in the repeater UTI at 
the outgoing end of the trunk line, the relay *T 
was energised and locked by its contact 321. 
By means of its contact 322 it opened the cir¬ 
cuit through the winding I of the relay 3Z. The 
contact 321 is therefore now open and the cur¬ 
rent Impulse trains which characterise the 
called subscriber and which are received by the 
relay 3E can now Influence only the relav 3Y 
and not the relay 3X. Each of the received im¬ 
pulses is transmitted by the contacts 3c4, 322 
and 3y2 to the line Ibl. 

The charge determining device arrant be¬ 
tween the lines lal, Ibl. Id and 7a3, lb 3. 7o3. 
receives these impulse trains which are trans¬ 
mitted through the wire Ibl. and. in known 
manner, determines therefrom the charge which 
is to be iecorded by the calling subscriber’s meter 
when the wanted subscriber replies. As soon as 
the last of the impulses has been received, the 
charge determining device sends out the impulse 
which makes the calling circuit in the final se¬ 
lector LW. 

As the impulse which the finder ASI (Figure 
1) automatically sends out on receipt of the 
“idle” backward signal, is not immediately re- 
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peated, it is possible to delay the automatic call* 
lug of the selected subscriber. This provides 
time in which to transmit impulse trains which 
characterise the called exchange. The trans¬ 
mission of the signal to the calling subscriber 
is initiated in the finder ASI solely as a result 
of the receipt of the backward “idle” signal. 
The calling subscriber thus immediately receives 
a signal which indicates to him that the wanted 
subscriber is being intermittently rung although 
the wanted subscriber has not yet been rung. 

The impulse trains, which characterise the 
wanted subscriber’s exchange do not always have 
to be sent out by a transmitter in the repeater 
UT2 at the incoming end of the trunk line. If 
the arrangement is such that connections can be 
made through the trunk line I at, Ibt only to a 
specific exchange and. for example, not to other 
exchanges beyond that exchange, a transmitter 
which corresponds to the transmitter gkl, gkl 
(Figure 3) may also be associated with the re¬ 
peater UTI at the outgoing end of the trunk 
line. Such a transmitter would be switched in 
In the same way on energisation of the relay 3T. 

During the automatic calling of the wanted 
subscriber from the final selector (Figure 1), the 
relays 1C, IA, IB,- IK, IN, and ID are energised 
in the finder ASI (Figure 1). In the repeater 
UTI the relays 3C, 3P, 3T and 3Z are energised, 
and in the repeater UT2 the relays 4C, 4E. 4P, 
4T and 4Z. When the called subscriber replies, 
the winding m of the relay 5U is energised by 
the final selector LW. The contact 5a I unlocks 
the relay 5L but the winding II of the relay 5U 
remains energised. The called subscriber’s feed 
circuit now runs through the relay 5Y and the 
winding n of the relay 5A. The contact 5yl 
closes the backward signalling circuit through 
the wire Z55 and the contact 5y3 unlocks the 
relay 5Z which drops. Current is thus sent 
through the backward signalling device Z55 for 
the duration of the delay in the release of the 
relay 5Z so as to signal back that the called 
subscriber has removed his receiver. 

If the connection is to be metered the relay 
5A also responds in the feed circuit of the called 
subscriber. In this case, the relay 5Z drops 
after a delay of 50 milliseconds. If the connec¬ 
tion is one for which no charge is to be made, 
the wire Z575 of the called subscriber ATT 5 is 
earthed over a choke coil DR75. When, upon 
the called subscriber having replied, the relay 
5L drops, only the relay 5Y can be energised. 
The relay 5A is not energised through its wind¬ 
ing n because, owing to the parallel connection 
of the choke coil DR75 It does not receive suffi¬ 
cient current. 

When, on response of the relay 5Y, the back¬ 
ward signalling circuit is closed at the contact 
ly\ and the relay 5Z is unlocked by the contact 
5 1 / 3 , this circuit is maintained for about 250 
milliseconds because one winding of the relay 5Z 


relay 4S is energised again for the duration of 
the delay in release of the relay 4L and sends a 
second alternating current impulse through the 
trunk line. In the case of a connection which 
5 is to be metered, these two alternating current 
impulses follow at an interval of 50 milliseconds; 
in the case of a connection which is not to be 
metered, they follow at an interval of 250 milli¬ 
seconds. When the relay 4K in the repeater 
10 UT2 responds the relay 4T is unlocked by the 
contact 4k3 and drops. When the relays 4K 
and 4L have dropped, the following circuit is 
closed for the relay 40: 

-K contacts 4cl, 4rt, 4fc3, 4Z4, 4p2, relay 4G, 
15 contact 4t2, — 

The relay 40 responds and its contacts 4pl 
and 4p2 connect the speech wires. The contact 
4p3 energises the relay 4D and the contact 4p4 
20 the relay 4R which is locked by its contact 4rl. 

In the repeater UTI at the outgoing end of 
the trunk line, the first alternating current im¬ 
pulse of the backward signal which is received 
by the relay 3E causes the energisation of the 
25 relays 3Y and 3X_ Through the contacts 3x2 
and 31 / 2 , current is sent through the backward 
signalling wire Z53. The second alternating cur¬ 
rent impulse of the backward signal causes first 
the relay 3Y and then the relay 3X to drop. 
30 The transmission of current through the back¬ 
ward signalling afire Z53 is thus interrupted 
again. If the connection is one which is to be 
metered, current flows over the wire Z53 for 50 
milliseconds; if it is one which is not to be 
35 metered, the flow of current lasts for 250 milli¬ 
seconds. 

On the response of the relay 3Y, the circuit 
through the relay 3T was opened at the con¬ 
tact 3y4. When the relays 3Y and 3X have 
40 dropped, the following circuit is closed for the 
relay 30: 

+, contacts 3c2, 3r2, 3y4, 3x3, 3e2, 3p2, relay 3G. 

contact 3*2, — 

The relay 3G responds and, by means of con¬ 
tact 3?l, energises the relay 3R which locks it¬ 
self. The contacts 3g2 and 2g2 connect the 
speech wires. In the finder ASI, the relay IM 
is energised by tfle flow of current through the 
go wires Ib3, Ib2. 

The contact Im4 closes a circuit for the relay 
IO which responds and, by means of its contact 
I pi, opens the circuit through the relay ID and 
locks the relay IO. As in the case of a connec- 
55 tion which has to be metered, the energisation of 
the relay IM persists only for 50 milliseconds. 
The relay IM drops before the relay ID opens. 
The following circuit is now closed through the 
wiper d of the finder ASI through which the meter 
50 ZM of the calling subscriber is energised. 

+, contacts Ic5. In3, Ipl, Id2, Im4, wiper d of 

the finder ASI, meter ZM, — 


is short circuited by the contact 5a4 and the This circuit is opened again when the relay ID 

dropping of the relay 5Z is therefore greatly de- drops. The meter ZM is thus moved forward one 

layed. step in order to record the charge. 

At the beginning of the tr ansmi ssion of cur- On response of! the relay IG the contacts Ip3 

rent through the backward signalling device Z55, a nd \ g t connect the speech wires lal. Ia2, Ib2. 

the relay 4K in the repeater UT2 is energised The speech wire 152 is thus disconnected from 

and switches in the relay 4L. The relay 4S re- 7Q the battery. 

sponds for the duration of' the delay in response In the case of a connection which is not to be 
of the relay 4L and sends an alternating current metered, the relay IM in the finder ASI is ener- 

lmpulse through the trunk line Za4, Z54. At gised for a time sufficient to allow the relay ID 

the end of the backward signal, the relay 4K to drop. When the relay ID drops, the contact 

first of all drops and then the relay 4L. The 75 Id is opened so that at the end of the backward 





signal the circuit for the meter ZM of the calling relay 5V. The wipers of the final selector are 

subscriber is not closed at the contact 17*4. The stepped on to the next contact, 

connection of the speech line by means of the Let it be assumed that subscriber ATI I has 
relay IG is effected in the same manner as in the four lines Za7l, Zt»7l, to Za74, Z&74. In the con- 

case of connections which have to be metered. •*> tact bank wiped by the wiper EWd, the contacts 

If a charge determining device is provided which correspond to the first three of these lines 

which is influenced by the impulse trains which are connected together and are connected to the 

characterise the called exchange; this device re- battery by the contacts £7 l-£74 connected in par¬ 
cel ves the backward signal which indicates that allef of the separating relays T71-T74 of the four 

the called subscriber has removed his receiver. 10 lines. With this arrangement, as long as one of 
When this happens, it first of all sends a long the lines Z71-774 is idle, one of the relays T7I-T74 
impulse through the wire Z2>3, which, as in the is not energised and the wiper EWcf is connected 
case of a connection which is not to be metered. to the battery so that the relay 5A is energised 

energises the relay IG without influencing the and causes the wipers to be stepped. The con- 

calling subscriber’s meter. The charge deter- !5 tact associated with the last line Z74 and wiped 
lining- device then sends metering impulses by the wiper EWd is connected to earth so that 

through the wire Zd2 which step the meter ZM in the wiper cannot be stepped beyond it. 

accordance with the charge to be made. If the If. when the selector is set on the first line Z71. 
charge depends also upon the duration of the all the lines are busy, the relay 5A is not ener- 
connection. metering current impulses may be 20 gised and when the relay 5U has dropped, the 
seat out periodically by the device during the backward signal indicating that the subscriber 
connection, for example, at the end of the third is busy is given through the contact 5a4. 
and each subsequent minute etc. If there is an idle line, the wipers are stepped 

When the calling subscriber replaces his re- until the testing relay 5P responds, whereupon, 

ceiver. the relays IA and IB in the finder AS I 25 in the described manner, the backward signal in- 
(Rgure 1) are de-energised. The contact Ia2 cheating that the called subscriber is free is given. 


short circuits the relay IN which drops. The 
contact 1*2 opens the circuit through the relay 
1C. All the relays are thereby de-energised. 


Connection between a distant exchange and a 
subscriber belonging to another exchange 


When the contact 1*4 opens, the circuit through 30 
the wire Zc2 is also opened so that the group 
selector is released. The circuit through the 
wire Zc3 is thus opened. i 

la the repeater UTI, the relay 3C drops, so 
that all the relays return to their rest position. 35 
The relay A is energised by the contacts 3c4 and 
Za3 for the duration of the delay in release of 
the relay ZU and by means of its contacts 3a I 
and 3o2. sends a long alternating current impulse 
through the trunk line. ! 10 

In the repeater UT2, the relay 4C is short cir¬ 
cuited by the relays 4J and 4A which receive the 
long alternating cu r rent impulse. The relay 4C 
drops and opens the circuit through the other re¬ 
lays. On receipt of a long alternating current *5 
impulse, the relays 4J. 4A and 4E also drop. The 
cir c uit through the wire Zc5 is opened so that in 
the final selector LW the relay SC drops and. in 
known manner, causes the final selector to be 


The relay AR in the distant exchange FP (Fig¬ 
ure 5) is energised by a call over the long dis¬ 
tance line Za6, Zb6 which switches in the locking 
relay 6H. The contact 6h2 switches in the lamp 
AL and the operator asks for the required num¬ 
ber by setting over the switch AT. 

To make the connection to the wanted sub¬ 
scriber, the operator actuates the switch VT so 
that the winding I of the relay 6N is energised by 
the contact VT4. The winding n of the relay 6N 
is locked by the contacts 6*1 and 6*3 in which a 
relay 6B is also energised. The relays 6C and 6E 
are also energised. The contact 6bl closes the 
seizing circuit through the wire Zc3\ This circuit 
may lead to a group selector which selects the 
repeater UTI at the outgoing end of a trunk line 
so that the relay 3C is energised. The further 
impulse trains which the operator sends out by 
means of the numerical switch wsl and the relays 
6J and 6A are received by the relay 3A which 
transmits the impulses through the trunk line 


If the connection has been made to a sub¬ 
scriber such as the subscriber ATT I who has a 
number of lines, the final selector LW automati¬ 
cally selects a free line from among them. When 
the wipers EW of the selector are set on the first 
fine Za7l. Z2>7I of this subscriber’s line, the relay 
5Y which was energised during the setting is de¬ 
energised. The contact 5r2 closes the testing 
ci r c uit for the relay 5P through the contact 5*3 
which is still closed. The relay 5P only responds 
if the fine is “idle.” The contact 5u4 closes an 
energising circuit for the winding I of the relay 
E w h ich'responds and closes its contact 5e6. If, 
at this moment, the testing relay 5P has not re¬ 
sponded because the first line Za7l, Zb7l is busy, 
the following circuit is closed through the wind¬ 
ing m of the relay SA: 

-K contacts 5c4. 5x2. 5pl. 5/4. 5e8. winding m of 
relay SA. contact 5*6, wiper EWd, line Zd7l. 
contacts £72 and £73 or £74, — 

The relay 5A is energised in this circuit. The 
contact Sal closes a circuit for the stepping mag¬ 
net DEW and the contact 5a2 again energises the 


Za4, lb 4 by means of the contacts 3aI and 3a2.. 

In the repeater UT2 at the Incoming end of 
the trunk line, the current impulses are received 
by the relay 4J and are repeated by the relay 4A. 

> The relays 4C, 4E and 4Z are energised on re¬ 
ceipt of the first impulse. The final selector LW 
is set in known manner by the impulses received 
from the relay 5A During receipt of the last 
impulse train, the relays 5U and 5V in the final 
i selector are energised. When, on receipt of the 
last impulse the slow-to-release relay SV re- 
• leases, a circuit for the relay 5E is closed at the 
contact 5o4. The relay 5E "responds and opens 
the circuit through the relay 5U at the contact 
, Be2. The testing circuit for the relay 5P is main¬ 
tained for the duration of the delay in the re¬ 
lease of the relay 5U. 

If the wanted subscriber Is free, the relay 5P 
responds and the contact 5p2 prepares a circuit 
for the relay 5Z. When the relay 5U drops, the 
backward signalling circuit through the line IbB 
is closed by the contact 5u4. At the same time, 
the contact 5*1 closes a circuit for the relay 
5Z which responds after a delay and by actu¬ 
ating its contact 6z2 opens the backward sig- 


n ailin g circuit. In the repeater UT2, the relay FP are received in the repeater UTI by the re- 

4K is energised over the line Z&5 by the backward lay 3A which transmits them over the trunk 

signalling impulse which lasts 50 milliseconds. line by means of its Contacts 3 a | and 3a2. On 

and switches in the relays 4S and 4L. The re- receipt of the first impulse, the contacts 3 a 3 

lay 4S is energised for the duration of the delay 5 and 3*3 close a circuit for the winding I of the 
in response of the relay 4L and, by means of relay 3P and the winding n of the relay 3Z. 

its contacts 4s I p.nd 4s2, sends back a short The relay 3P is locked by its contact 3pl. The 

alternating current impulse through the trunk relays 3C, 3U, 3T, 3P and 3Z are now energised, 

line Za4, lb 4. At the end of the backward sig- In the repeater UT2, the two alternating cur- 
nalling impulse received through the line Zb5, m rent impulses are now received by the relay 4J 
the relay 4K drops and, for the duration of the which causes the relay A to repeat the impulses 

delay in release of the relay 4L, again closes over the line lab. On receipt of the first im- 

the circuit for the relay 4S which sends out a pulse, the contacts 4a3 and 4*3 close a circuit 

second backward signalling impulse through the for the winding I of the relay 4P and for the 

trunk line. The contacts 4k3 and 4Z4 cause the 15 winding m of the relay 4Z. The contact 4pl 

relay 4T to be energised. The relay 4T is then closes a locking circuit. The dropping of the 

locked by the contact 4*1 and the contact 4*2 relay 4Z is prevented by the energisation of the 

opens the circuit through the relay 4Z. A cir- winding III of the relay 4A. so that the common 

cuit is thus prepared for the transmitter which transmitter cannot send out the current im p ul se 

sends out the impulse trains which characterise 20 trains which characterise the exchange of the 
the called subscriber’s exchange. The relay 4Z wanted subscriber by means of the contact 0 * 2 . 

is. however, very slow in releasing because of a As the connection is made by the operator who 

condenser which is connected in parallel with its estimates the chargej the emission of these un¬ 
winding I. pulses is not necessary. They are only necessary 

In the repeater UTI, the first backward sig- 25 when a connection to another exchange is made 
nailing impulse received from the relay 3E causes by an ordinary subscriber. In this case, a charge 
the energisation of the relays 3X and 3Y. The determining device may be arranged in the path 
backward signalling circuit through the line IbZ of the connection which prevents the transmis- 
is closed by the contacts 3x2 and Zy2; the second sion of one or two control impulses following 
backward signalling impulse which occurs after 30 upon the backward signal which characterises 
50 milliseconds causes de-energisation of the re- that the wanted subscriber is disengaged, so that 
lays 3Y and 3X which drop one after the other. the relay 4A drops in the repeater UT2. If, how- 
The contact Zy2 opens the backward signalling ever, one or two control impulses immediately 
circuit through the line Zt>3. The relay T is ener- follow the transmission of that signal, the relay 
gised by the contacts 3j/4 and 3x3 and is locked 35 4Z is again energised so that the relay A can- 
by its contact 3*1 while its contact 3*2 de-ener- not drop. 

gises the relay 3Z. The condenser which is con- In the final selector LW, the two control im- 
nected in parallel-with the winding I of the relay pulses sent out by the exchange FP are received 

3Z is disconnected on energisation of the relay by the relay 5A which energises the relay 5V. 
3C so that the relay 3Z drops without delay. 40 On receipt of the first impulse, the contacts 5o3. 

At the distant exchange FP, the 50 millisecond 5a3, bzZ and 5x4 close a circuit through the relay 
backward signalling impulse is received by the 5L and the winding 1 of the relay 5Q. Both re¬ 
relay 6 M which, by means of its contact 6 ml, lays respond and are locked by their contacts 

energises the relay 6 S. The relay 6 N which is 5ZI and 5<?4. The contacts 5<7l, 5 < 72 , 5Z2 and 6Z3 
now energised, as are the relays 6 C, 6 E and 6 B, 45 close the calling circuit in which calling alter- 
because of Its delayed release does not drop in nating current is sent to the wanted subscriber 
spite of the opening of the locking circuit through ln the first place from the source rl and, when 
its winding n. the relay 5V has dropped, from the intermit- 

When, at the end of the backward signalling tently operating source r2. On receipt of the 
impulse, the relay 6 M drops, the relay 6 D is so second impulse, the winding I of the relay 5F 
energised through Its winding I by the contact is energised by the contacts 5r>3, 5a3 and 5Z4 
6 ml. the short circuit of the winding I being and is locked by its contact 5/1. The contact 

opened at the contact 6 sI. The contact 6 dl 5/3 short circuits the windings I and H of relay 

closes a locking circuit through the winding H SP so that the selected subscriber’s line cannot 
of the relay 6 D. The contact 6d3 closes a circuit 55 be seized by another high grade connection, 
for the relay 6 A which, by means of its contact . When the called subscriber removes his re- 
6 aI, sends out an impulse through the line Za3\ ceiver, the relay 5U is energised through its 

The relay 6 F is energised by the contacts 6a3 winding HI. The contact 5a I opens the locking 

and 6s3 and its contact 6/2 opens the circuit circuit for the relay 5L. The contacts 5Z2 and 
through the relay 6 A. After the delayed release qq 5Z3 switch in the source of alternating current 
of the relay 6 S, the circuit through the relay 6 F and the feeding relays 5Y and 5A. The relay 5Y 
is opened at the contact 6s3. For the duration the feed circuit is energised and its contact 

of the delay in the dropping of the relay 6 F, a 52/1 closes the backward signalling circuit 
circuit is maintained by the contacts 6 s 2 and through the line Zb®., The. contact 52/3 opens the 
6/2 through the relay 6 A which sends out a 05 locking circuit for the relay 5Z which, after 
second impulse through the line laV. Also, the dropping, in the backward signalling circuit is 

winding I of the relay 6 K is energised by the a « am interrupted by the contact 5z2. The con- 

contacts 6s3 and 6/3 and is locked by its contact tact 52/4 has connected the speech line. 

6*1. On receipt of the 50 millisecond backward In the repeater UT2, the relay 4K is energised 
signal which indicates that the wanted subscriber 70 at ^ beginning of the 50 millisecond backward 
is disengaged two impulses are sent out from signalling impulse which denotes that the called 
the distant exchange. The relays 6C, 6E, 6B, subscriber has removed his receiver. The con- 
51 ^ 6 D and 6 K in that exchange are now ener- tact 4*1 energises the relay 4A and the relay 4S 
gised and the lamp L 2 flickers. is energised for the duration of the delay in the 

The two impulses sent out from the exchange 75 response of the relay 4A and sends out a short 




current impulse through the trunk again applies potential to the relay 6 M so that 
line Zo4. Zb4. On response of the relay 4K, the it is kept energised by the flow of current through 

ryiji r-yft gjfcj opens the locking circuit for the the line Zb3\ The contact 6p2 closes the circuit 

relay 4T which drops. At the end of the back- of the lamp L2 which lights up. The operator is 

ward <a gn*iiing impulse which is received 5 thus informed that the subscriber has replaced 

through the line Zb5, the relay 4K is deprived of his receiver. 

current and the relay 4L. alter a delay, drops. By depressing and releasing his receiver hook. 
The relay 4S is again energised for the duration the subscriber will cause the lamp L2 to flicker, 

of the delay in release of the relay 4L and sends Each time the hook is released, the relay 5Y in 

out a second short alternating current impulse. 10 the final selector LW is energised and its con- 
When the relays 4K and 4L drop, a circuit is tacts 53/1 and 5?4 disconnect the battery from 
closed for the relay 4G. The contacts 404, 401 the line laS, Ibi. In the repeater UT2, the re- 

and 402 conn ect the speech lines so that all the lays 4K and 4L drop one after the other. The 

branches are cut off from the speech lines. The relay 4S is momentarily energised and sends an 
c on tact 4p4 closes a circuit for the relay 4R 35 alternating current impulse through the trunk 
which is locked by its contact 4rl. line. The relay 4G is again energised and con- 

In the repeater UT1. on receipt by the relay E nects the speech lines. In the repeater UTI, the 
of the first alternating current impulse of the alternating current impulse is received by the 
backward signal which indicates that the called relay 3E which de-energises the relays 3Y and 
subscriber has removed his receiver, the relay 20 3X. When these relays drop, the relay G is en- 
3Y is first energised and then the relay 3 X. The ergised and connects the speech lines. At the ex¬ 
backward signalling circuit through the line Zb3 change FP, the relay GM is de-energised and its 
is closed by the contacts 3x2 and 3 y 2 . The con- contact 6 m 2 closes a circuit for the relay 6 G, 
tact 394 unlocks the relay 3T which drops. The the contact 6 grl of which connects the speech line 
second alternating current impulse, received at 25 while the contact 602 disconnects the lamp. The 
an interval of 50 milliseconds, causes first the lamp L2 thus flickers in phase with the move- 
relay 3Y and then the relay 3X to be deenergised ments of the receiver hook. 

by the relay 3E. The contact 3i/2 opens the If the operator wishes to call back the called 
backward signalling circuit. When the relays 3Y subscriber after he has replaced his receiver, she 
and 3X drop, a circuit is closed for the relay 3G. 30 momentarily actuates the calling key RT so that 
The contact 301 energises the relay 3R which is the contacts VT3 and VT5 are closed and the 
locked. The c ont a c ts 302 and 303 connect the relay GA energised. The contact 6 a I then sends 

speech lines and sever all branches from the an impulse through the line Za3'. In*the repeater 

speech lines. UTI, the impulse is received by the relay 3A and 

In the ex ch a ng e FT*. the 50 mill i s econd back- 35 ^ repeated over the trunk line as an alternating 
ward signalling impulse tr ansmi tted over the current impulse by the contacts 3aI and 3a2. In 
line Zb3' is received by the relay GM. The contact the repeater UT2, the alternating current im- 
6M2 energises the relay 6 Z. When the relay GM pulse is received by the relay 4J and is repeated 
drops, the relay GG is energised and its contact ove r the line Za5 by the relay 4A. In the final 

60 1 connects the speech lines while its contact 40 selector LW, the relay 5a responds and energises 

602 disconnects the lamp L2. When the called the relay 5V. The contacts 5t?3. 5a3, 523, 5/2 and 

subscriber replaces his receiver, the relays 5Y 5 x 4 a circuit for the relay 5L for the dura- 
and 5A in the final selector LW are de-energised. tion of the delay in response of the relay 5V and 

The co n ta c t 5yl earths the line Zb5 and the the contact 5Z2 connects the source of calling 

cont a ct 5*4 connects the line ZoS to the battery. 45 alternating current to the speech line. When the 
By me a ns of this flow of direct current, the subscriber replies, the same operations take place 
winding H of the relay 4J in the repeater UT2 as have been described above. 

which is at other times energised by alternating . _ _ . . 

curat impulses received (brooch the tnmk line. The wanted subscriber's hne is bust 

is energised- The relay 4J is bridged across the If the wanted subscriber is engaged, the relay 
lines Zc5 and Zb5 and. therefore, the winding n 5P in the line selector LW does not respond be- 
responds to a direct current. By m eans of its fore the relay 5U. The contact 5u4 closes the 

contact 4;2. it energises the relay 4A. the con- backward signalling circuit through the line lb 5. 

tact 4c4 of which opens the circuit for the relay in the repeater UZ2, the relay 4K is energised 

4G. The winding I of the relay 4K is thus again M and switches in the relay 4L. The relay 4S is 
connected to the line Zb5 and is energised by the energised for the duration of the delay in re¬ 
direct current flowing through this line. The sponse of the relay 4L and sends out a short 
cont a c t 4k I energises the relay 4L so that the alternating current impulse through the trunk 
relay 4S is also energised for the duration of the un» 

delay in the response of the relay 4L and sends ^ j n the repeater UTI at the outgoing end of the 
a short alter n ati n g current impulse through the trunk line, this alternating current impulse causes 
trunk line. the relay 3E and then the relays 3Y and 3X to 

In the repeater UTI, this alternating current 50 energised. The backward si gnalling circuit 
impulse which denotes that the called subscriber through the line Zb3 is closed by the contacts 
has replaced his receiver is received by the relay w 3 x 2 and jy 2 . 

3E which, at its contact 3c2 opens the circuit At the exchange FP, the relay GM is held en- 
for the relay 3G. The contact 3e! energises the ergised by means of this continuous backward sig- 

relay 3Y and then the relay 3X. The line Zb3 nal which indicates that the wanted subscriber is 

is earthed by the contact 3x2, 3i/2 and 303 while engaged. The contact 6 m I unlocks the relay GN 

the line Za3 is connected to the battery by the 70 which drops after a delay and at the same time 
contact 02 . closes a circuit for relay 6 S. When the relay GN 

The relay GM in the exchange FP which is drops, the relay GA is energised by the contacts 

bridged across the lines is energised by the di- 6s2, 6n5, 6d3, 6k3 and 6/2 and its contact Gal 

rect current and its contact 6 m2 opens the cir- sends out an impulse through the line Za3\ The 
cult the relay'' 6 G. The contact 60 1 75 contacts Go3 and 6s3 energise the relay 6 F and 
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the contact 6/2 de-energises the relay 6A. The 
relay 6P is locked by its contact 6/1. 

In the repeater UTI, the impulse is received by 
the relay 3A and is repeated as an alternating 
current impulse by the contacts 3a I and 3a2. 5 
The contacts 3a3, 323, 3p4 and ZyZ close a circuit 
for the relay 3F and the winding n of the relay 
3Z. The relay 3F is locked by its contact 3/1. 

In the repeater UT2, the alternating current 
impulse is received by the relay 4J which ener- 10 
gises the relay 4 A The contact 4a I sends an im¬ 
pulse through the line Za5. The contacts 4a3,423, 

4p3 and 4fc4 close a circuit for the winding I of 
the relay 4F and the winding HI of the relay 4Z. 
The relay 4F is locked by its contact 4/1. 15 

In the line selector LW, the relay 5A is en¬ 
ergised momentarily and energises the relay 5V. 

A circuit for the winding n of the relay 5U and 
for the winding I of the relay 5X is closed by the 
contacts 5t?3, 5a3, 5z3 and 5/2 for the duration 20 
of the delay in release of the relay 5V. The con- 
contact 5x1 closes a locking circuit for the relay 
5X. The contact 5u4 opens the backward sig¬ 
nalling circuit thro ugh t he line lb 5. 

In the repeater tJT2, the relays 4K and 4L 25 
drop one after the other. The relay 4S is en¬ 
ergised for the duration of the delay in release 
of the relay 4L and sends an alternating current 
impulse through the trunk line. The contact 
4/2 now energises the winding n of the relay 4P. 30 
In the repeater UTI, the relay 3E is energised by 
the alternating current impulse and de-energises 
the relays 3Y and 3X. The contact 3y2 opens the 
backward signalling circuit through the line IbZ, 
and the winding n of the relay 3P is now ener- 35 
gised by the contact 3/2. In the exchange FP, 
the relay 6M drops and opens the circuit through 
the relay 6S. The contacts 6m I and 6m3 en¬ 
ergise the winding I of the relay 6D and the wind¬ 
ing n of the relay 6EL The contact 6dl locks 40 
the winding n of the relay 6D and the contact 
6 k I locks the winding I of the relay 6K. The 
lamp L2 is caused to flicker by the Interrupter 
UPS!. 

The response of the relay X of the final se- 45 
lector LW causes the winding I of the relay 5P to 
be short-circuited when the relay 5V drops. If 
the selected subscriber’s line is engaged by a less 
important connection, the relay 5P responds 
through its windings n and in and the contact 50 
5p2 opens the circuit through the relay 5U. The* 
relay 5U drops and then its contact 5u4 closes the 
backward signalling circuit through the line Zb5 
and its contact Sul closes a circuit for the relay 
5Z which, after a delay, responds and opens the 55 
backward signalling circuit again at the con¬ 
tact 5z2. _ 

In the repeater UT2, the relay 4K is energised 
at the beginning of the short, 50 millisecond 
backward signalling impulse and energises the 60 
relay 4L. The relay 4S is momentarily energised 
and sends the alternating current impulse 
through the trunk line. 

At the end of the backward signalling im¬ 
pulse received through the line Zb5, the relays 65 
4K and 4L drop one after the other. The relay 4S 
is momentarily energised a second time and emits 
a second alternating current impulse. The relay 
4G is now energised by the contact 4p2. The 
contacts 4gl and 4cr2 connect the speech lines. 70 
The contact 4jr4 energises the relay 4RI which 
is locked by the contact 4r I. 

In the repeater UTI, the relays 3Y and 3X 
are energised by the first alternating current im¬ 
pulse by means of the relay 3E, The contacts 73 


3x2 and 3y2 close the backward signalling circuit 
through the line Tb3. The relays 3Y and 3X are 
again de-energised by the relay E on receipt of 
the second backward signalling impulse which 
arrives after 50 milliseconds. The relay 3J is now 
energised by the contact 3p2. The contact Zgl 
energises the relay 3R which is locked by its con¬ 
tact 3rl. The contacts Zg2 and ZhZ connect the 
speech lines so that the backward signalling cir¬ 
cuit is opened. In the exchange FP, the relay 6M 
is energised by the 50 millisecond backward sig¬ 
nalling Impulse. The contact 6m2 closes a circuit 
for the relay 6Z. When the relay 6M drops, the 
relay 6G is energised and its contact So I connects 
a speech line. The contact 6p2 closes a circuit 
for the lamp L2 which burns dimly. This de¬ 
notes to the operator that she is connected to the 
wanted subscriber. The speech lines are con¬ 
nected in the repeaters and all the branches are 
cut off from the speech lines. In the final se¬ 
lector LW, the connection is effected by the con¬ 
tact 5t>4, a condenser and the contacts 5?I, 
5p3 and 5p4. The operator can thus speak to the 
subscriber who is engaged on an ordinary call and 
tell him that there is a long distance call for 
him. 

Had the subscriber been engaged on a long 
distance call, the windings n and 711 of the re¬ 
lay 5P could not have been energised. Conse¬ 
quently, the backward signal which has just been 
described and which causes the speech lines to be 
connected in the repeaters is suppressed. At the 
exchange FP, the lamp L2 flickers and indicates 
to the operator that the wanted subscriber is 
busy on a long distance call. When the oper¬ 
ator has informed the subscriber to whom she 
was connected of the existence of a long dis¬ 
tance connection, she puts back the exchange key 
VT into the rest position and thereby brings the 
connection into a itate of waiting. The relay 
6A is energised over the contacts 6c2, 6n2, and 
VT5. The contacts 6cI, 6aI and 6el earth the 
line laZ' and potential is applied to the line Z&3 
by the winding I of the relay 6T and the con¬ 
tacts 6e2, 6a2, 6e4 and 6n4. In the repeater 
UTI, the winding II of the relay 3E is bridged 
across the speech lines leZ, IbZ. The direct cur¬ 
rent flowing through the speech wires energises 
the relay 6T at the exchange FP and the relay 3E 
in the repeater responds. The contact 622 closes 
a circuit through the winding I of the relay 6N 
which is locked by its contact 6n3. In addition, 
the contact 621 closes a locking circuit through 
the winding n. of the relay 6T. In the repeater 
UTI in which the relay 3E (which is otherwise 
only energised by alternating current impulses 
received through the trunk line laA, lb4) has been 
energised by alternating currents, the circuit 
through the relay 3G is opened at the contact 
3e2. The contact 3&2 again connects the relay 
3E to the line la.3. As the delay in response of 
the relay 6N in the exchange FP is shortened so 
that the relay responds at the moment when the 
relay 6A in the repeater UTI is still energised, 
the relay 3A is momentarily energised by the 
current flowing through the line laZ and sends 
an alternating current impulse through the trunk 
line. I_- 

In the repeater UT2. this alternating current 
impulse is received by the relay 4J which ener¬ 
gises the relay 4A. The contact 4a4 de-ener¬ 
gises the relay 4G [which disconnects the speech 
lines. The contact 4a I sends a direct current im¬ 
pulse through the line Za5. 

In the line selector LW, the relay 6A is momen- 


tarlly »x>d consequently energises the plug of the relay 5U), the contact 5u4 closes the 

relay IV. Tire contact 5o2 opens the circuit backward signalling circuit through the line Z&5 

the relay 5P and the relay 5P drops. for the duration of the delay in response of the 

The wtfitirt Ip2 opens the circuit through the relay 5X. On response of the relay 5Y, the con- 

relay SZ and doses a circuit for the relay 5U. 5 tact 5j/3 unlocks the relay 5Z and the contact 
For the duration of the delay In release of the re- 5yl doses the backward signalling circuit a sec- 

lay 5V and of the relay 5Z, a circuit Is made ond time for the duration of the delay In the re- 

through the contacts 5c3. 5a3. 5c3 and 5x4 for sponse of the relay 5Z. All the speech lines are 

the winding n of the relay 5X and the winding then connected and all the branches are cut off 

I of the relay 5F. The relay 5F responds and 10 from them. _ 

its contact S/I doses a locking circuit through In the repeater UT2, a relay 4K is energized 
the winding IL The energising circuit for the at the beginning of the first backward signalling 

winding I of the relay 5X is thereby opened so impulse and energises the relay 4L. The relay 

that this relay drops. In the final selector, the 4S is momentarily energised and sends out the 

relays §c. 5E. 5U and 5F are now energised. 13 alternating current impulse. At the end of the 
In the repeater UT2. the relays 4C, 4E, 4Z first backward signalling impulse received 
artd 4R are energised. The relay 4F is de-ener- through the line Zb5, the relays 4K and 4L drop 

gised owing to the dropping of the relay 4G. In one after the other. The relay 4S is momentarily 

the repeater OTt, the relays 3C, 3U. 3Z and 3R energised and sends out a second alternating cur¬ 
are energised. The relays 3P and 3F have been 20 rent impulse. The contacts 4cI, 4/1, 4k3, 4Z4 
de-energised by the dropping of the relay 3G. and 4p4 energise the relay T which is locked by 

When the wanted subscriber- terminates the call its contact 4tl. The alternating current impulse 
on which he is engaged (the connection for the now received through the trunk line and sent out 
long distance call having been prepared). the re- from the exchange FP after the impulse train 
lay 5P of the finni selector LW can respond 23 which severs the existing connection energises the 
through its windings I. n and HE. The “idle” relay 4A. The contacts 4a3 and 4£3 then ener- 
sjgnal. the control impulses which switch in the gise the relay 4P which is locked by its contact 
au tomati c calling apparatus and the backward 4pl. At the beginning of the backward signalling 
signal which indicates that the called subscriber impulse which is sent through the backward sig- 
has removed his receiver are then transmitted 30 nailing line I&5 on response of the relay 5Y in the 
in turn in the same way as they were when a final selector, the relays 4K and 4L again respond 

connection was made to a free subscriber. one after the other so that the relay 4S sends out 

H the operator wishes to sever the existing an alternating current impulse. The contact 
connection to the wanted subscriber, she sets 4k3 unlocks the relay 4T which drops. At the 
the exchange switch VT and actuates her start- S5 end of this impulse, the relays 4K and 4L drop 
ing key IT for a short while. The relay TR in one after the other. The relay 4S is momentari- 
the exchange PP is thus energised and closes a ly energised and sends out an alternating current 
circuit for the driving magnet DT of a switch. impulse. When the relay 4L drops, the relay 4G 
The wiper art I of this switch causes the relay is energised by a contact 4Z4 and connects the 
SJ to be actuated so that it first emits a number 40 speech lines. 

of current impulses and then, after a pause one In the repeater UTI, the relays 3Y and 3X are 
further c u rre n t impulse. These current Impulses first energised and then again de-energised by 

are transmitted through the line Za3' by the con- the two alternating current impulses which are 

tact Sal of the relay IA. received through the trunk line 50 milli-seconds 

In the repeater UTI. the current impulses are 45 after the existing connection has been severed, 
received by the relay 3A and are repeated as al- The backward signalling circuit through the line 
ternating current impulses. In the repeater UT2, IbZ is closed for 50 milliseconds. On de-energisa- 
the alternating current impulses are received by tion of the relays 3Y and 3X, a momentary circuit 
the relay 4J and are repeated by the relay 4A. In is made by the contacts 3y4 and 3x3 for the relay 
the line selector LW, the relays 5A and 5V are 50 3T which responds and is locked by its contact 
energised by the impulses of the first train. On I. 

receipt of this train, the contacts 5c4, 5x2, 5p2, The control impulse which is sent out by the 
5/4 and 5r5 earth the testing wire of the sub- exchange FP after the train which severs the ex- 
scriber’s line so that the testing relay of the final isting connection, energises the relay 3A so that 
selector which holds this subscriber engaged is 55 the contacts 3a3 and 3Z3 energise the winding I 
short-circuited and caused to drop. In the pause of the relay 3F. The relay 3P responds and is 
following the receipt of the impulse train, the locked by its contact 3p I. The next two altemat- 
relay 5V drops so that the relay 5P can respond ing current impulses which denote that the 
and, by means of its contact 5p2, interrupt the wanted subscriber has removed his receiver ener- 
drcuit of the relay 5U. By the further current 00 gise the relays 3Y and 3X. These relays are then 
impulse which is then received, the relays 5A and de-energised. The backward signalling circuit 
IV are energised. For the duration of the delay through the line Zb3 is thus closed a second time 
in release of the relay 5V. a circuit is now closed for 50 milliseconds. On being energised, the relay 
through the relay 5L and the winding I of the re- 3Y unlocks the relay 3T. When the relays 3Y 
lay SQ by the contacts 5t>3. 5a3, 5z3, 5/2 and 5x4. 06 and 3X de-energise, the circuit through the relay 
Both relays respond and their contacts 5aI, 5q2 3B is then closed so that this relay responds and 
and 5Z2, 5Z3 cause the calling circuit to be sent to connects the speech line. 

the wanted subscriber. . As the subscriber has In the exchange FP, the relay 6M, the contact 
not yet removed his receiver, the relay 5U (wind- 6m I of which energises the relay 6S, is energised 
ing HI) at once responds and unlocks the relay 70 by the first 50 millisecond backward impulse re- 
5L. The relay 5Q is kept energized by its winding ceived after the existing connection through the 
IL When the relay 5L drops, the relay 5Y and line Zb3 has been severed. The contact &s4 un- 


the winding n of the relay 5A are energized in locks the relay 6T which drops.. At the end of the 


the feed circuit of the wanted subscriber. On re- impulse, the relay 6D (winding I) is energised by 
sponse of the relay 5P (as a result of the drop- 75 the contact 6ml, the short circuit of the winding 


I 
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I being opened at the contact 65 1. The relay 6 D 
responds, is locked by its contact 6 dl, by means 
of Its contact 6 d 2 , opens the circuit through the 
lamp L3 and closes a circuit through the lamp L2 
in which the latter is caused to flicker. 5 

At the beginning of the second impulse, which 
denotes that the wanted subscriber has removed 
his receiver, the relay 6 M is again energised. 
The contact 6 m 2 energises the relay 6 Z which is 
then locked. At the end of the impulse, the relay 10 
6 G is energised so that its contact Gsrl connects 
the speech lines and its contact Bg 2 switches off 
the lamp. Ordinary talking conditions now ex¬ 
ist. When the subscriber replaces his receiver, 
the lamp L2 is again switched on in the manner 15 
described. 

Connection to a busy subscriber having a number 

of lines 

If the exchange FP is to make a connection to 20 
a subscriber having a number of lines, for ex¬ 
ample, the lines fl I-T74 which lead to the sub¬ 
scriber ATT I the switch EW of the final selector 
LW is set on to the first of these lines by the 
impulses sent out by the exchange. If, on receipt 25 
of the last impulse, the relay 5© drops, the con¬ 
tact 5u4 energises the winding I of the relay 5E 
so that the contact 5e2 opens the circuit through 
the relay 5U. A testing circuit is made for the 
relay 5P for the duration of the delay in the re- 30 
lease of the relay 5U. If the relay 5P cannot 
respond because the first of the lines is busy, a 
circuit is closed through the wiper EW d. The 
contacts associated with the various lines of the 
subscriber ATT I in the contact bank wiped by the 35 
wiper EWd are connected together except for 
the contact associated with the last of the line. 
The contacts which are connected together are 
connected to the battery by parallel connection 
of the contacts t T MT4 of the separating relays of 40 
all the lines as long as one of the lines is idle. 
The relay 5A is energised in the following cir¬ 
cuit: 

-b contacts 5c4, 5x2, 5pl, 5/4, 5e6, winding m of 

the relay 5A, contact 5u6, wiper E icd, contacts 45 

« 4 . - 

The contact 5a I then energises the driving mag¬ 
net DWE and causes the wipers of the switch EW 
to be moved forward by one step. 50 

At the same time, the contact 5a2 energises the 
relay 5V so that the contact 5t>4 opens the cir¬ 
cuit through the relay 5E which drops. When 
the relay 5V drops, the testing of the second line 
is effected. The wipers of the switch EW are r>r> 
stepped until an idle line is found. The relay 5U 
is still energised by the contacts 5e2 and 5ul so 
that it does not allow its armature to drop. When 
an idle line is found, the further switching oper¬ 
ations are effected in the manner already de- fir) 
scribed. 

If however, all the lines are busy, the circuit 
for the winding in of the relay 5A cannot be 
made when the first line is tested because all the 
relays TTI-TT4 are energised. When the relay 65 
5U drops, the backward signalling circuit through 
the line Ibb is closed at the contact 5u4. The 
backward signal which denotes that the wanted 
subscriber is busy causes the relay 6 N in the ex¬ 
change FP to drop in the manner described and 70 
an impulse to be emitted which is transmitted 
through the trunk line. In the line selector LW, 
this impulse is received by the relay 5A, which 
energises the relay 5V. A circuit for the winding 
n of the relay 5U and for the winding I of the 76 


relay 5X is closed for the duration of the delay 
in release of the relay 5V. . Both the relays re¬ 
spond and the contact 5x1 closes a locking cir¬ 
cuit. The contact 5x2 short circuits the winding 
I of the relay 5P, so that only the windings n 
and Ed of the relay 5P are in the testing circuit. 
If the first line of the subscriber ATT I is kept 
engaged by a connection of less importance, the 
relay 5P cannot respond and the further oper¬ 
ations take place ixi the manner already de¬ 
scribed. If, however, the first line is engaged 
by a long-distance call, the relay 5P cannot re¬ 
spond through its windings n and m. The 
winding m of the relay 5A lies in the following 
circuit: 

-f, contacts 9c4, 5c2|, 5x2. 5/4, 5e6, winding HI 

of relay 5A. contact 5x5, — 

The relay 5A is energised in this circuit and 
causes the wipers of the switch gear EW to be 
stepped and the relafy 5V to be energised. The 
contact 5u2 opens the circuit through the relay 
5A.. When the relay 5V drops, the second line of 
the subscriber ATT I is tested. If this line is also 
engaged by an important (long distance) call the 
selector is again stepped. 

If all the lines are engaged on important calls, 
the relay 5P cannot be energised through its 
windings II and m on any of the lines. When 
the wiper of the switch gear EW has been stepped 
on to the contact <)f the last line, no further 
stepping takes place. The contact associated 
with this line and vfhich is wiped by the wipers 
EWd is permanently earthed. The exchange 
official receives no backward signal, and is thus 
informed that all the lines are engaged on im¬ 
portant calls. j 

If. however, the wipers of the switch EW reach 
a line which'is engaged on an unimportant call, 
the relay 5P responds, connects the speech lines 
.and causes a backward signal to be given in the 
manner described, so that the exchange operator 
is connected to this line. The further operations 
take place in the manner already described. 

Instead of being emitted automatically from 
the exchange FP, the various control current im¬ 
pulses may be sent out by the operator. In 
particular, it may be advisable for the receipt of 
the backward signal which denotes that the 
wanted subscriber isj engaged simply to cause the 
appropriate lamp to be switched in. so that the 
control impulse which, in the line selector, causes 


the connection to W made to the busy line, must 
be sent out by the operator of the exchange FP. 

We claim: 

1. In an automatic telephone system, a plu¬ 
rality of subscriber’s lines, a connector with 
means for transmitting a backward signal ac¬ 
cording as the wanted subscriber’s line is idle 
and with means for emitting ringing current to 
an idle subscriber’s line, means connected to a 
calling subscriber’s line for receiving said back¬ 
ward signal and thereby for transmitting a ring¬ 
ing signal to said subscriber and for emitting a 
control impulse to said connector, and means for 
receiving said control impulses and thereby bring¬ 
ing said ringing current emitting means into 
operation. 

2. In an automatic telephone system, a plu¬ 
rality of subscriber’s lines and a toll exchange, 
a connector with means for transmitting a back¬ 
ward signal according as the wanted subscriber’s 
line is idle and witji means for emitting ringing 
current to an idle subscriber’s line, means con¬ 
nected to said toll exchange for receiving said 
backward signal ahd thereby switching in an 
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optical signal and emitting control Impulses and 
means for receiving said control impulses and 
thereby bringing said ringing current emitting 
means into operation. 

3. In an automatic telephone system according 
to claim 2. further means associated to said con¬ 
nector and responsive to said control impulses 
sent by said toll exchange for malting said wanted 
subscriber’s line Inaccessible to other toll calls. 

4. In an automatic telephone system, a calling 

exchange, a subscriber’s line connected to 

said calling exchange, a called exchange, a wanted 
subscribers line connected to said called ex¬ 
change. a trunk line connecting said exchanges, 
a connector associated to said called exchange 
and provided with means for transmitting a 
backward "idle” signal to the calling exchange 
when the wanted subscriber’s line is idle, a re¬ 
peater connected to said calling subscriber’s line 
within said calling exchange and provided with 
means responsive to said backward “idle” signal 
for transmitting a forward control impulse, a 
counting device situated at said calling exchange 
between said repeater and said trunk line and 
provided with means for delaying the transmis¬ 
sion of said forward control Impulse to said trunk 
fine. means arranged at said called exchange for 

ringing current to said wanted sub¬ 
scriber’s line and means responsive to said for¬ 
ward control impulse for bringing into operation 
said ringing c ur rent emitting means. 

5. In an automatic telephone system a plurality 
of subscriber’s lines, a connector with means for 
transmitting a backward “idle” signal when the 
wanted subscriber’s line is idle and for trans¬ 
mitting a backward “busy” signal when said sub¬ 
scriber’s line is busy, ringing current emitting 
means associated to said connector, a repeater 
connected to a calling subscriber’s line and pro¬ 
vided with means responsive to said backward 
“busy” signal for transmitting an audible “busy” 
tone to said calling subscriber and for releasing 
the connector and with further means responsive 
to said backward “idle” signal for transmitting 
an audible “ringing" tone to said calling sub¬ 
scriber and a forward control impulse to said 
connector, and means associated to said connec¬ 
tor and responsive to said forward control im¬ 
pulse for bringing into operation said ringing 
current emitting means. 

6 . In an automatic telephone system a calling 
exchange with at least a calling subscriber’s line, 
a called exchange with at least a wanted sub¬ 
scriber’s line, a trunk line connecting said ex¬ 
changes having repeaters at its ends, a connector 
situated at said called exchange having means 
for transmitting a short backward “idle” signal 
when said wanted subscriber’s line is idle and 
a second short backward signal when the wanted 
subscriber replies and means for emitting ringing 
current to said wanted subscriber’s line, a re¬ 
peater situated in said calling exchange and 
connected with said calling subscriber’s line hav¬ 
ing means responsive to said first short back¬ 
ward “idle” signal for transmitting an audible 
ringing tone to said calling subscriber and a for¬ 
ward control impulse to said connector and for 
preparing means for switching through the 
spe e c h lines, said repeater having further means 
responsive to said second backward signal for 
mating effective said prepared means for switch¬ 
ing through the speech lines, means associated 
to said repeaters of said trunk line and responsive 
to first backward “idle” signal for preparing 
mean * for switching through a conversation cir¬ 


cuit, further means associated to said repeaters 
of said trunk line and responsive to said second 
. backward signal for making effective said pre¬ 
pared switching through means and means asso- 
5 ciated to said connector and responsive to said 
forward control impulse for bringing into opera¬ 
tion said ringing current emitting means. 

7. In an automatic telephone system a trunk 
exchange, a called exchange, at least a called 

10 subscriber connected to said called exchange, a 
trunk line connecting said exchanges, repeaters 
arranged at the ends of said trunk line, a con¬ 
nector arranged at said called exchange and 
provided with means for transmitting a short 
15 backward signal when the wanted subscriber 
is idle and a further short backward signal when 
said subscriber replies, with means for emitting 
ringing current to said wanted subscriber’s line 
with means for transmitting a permanent back- 
20 ward signal when said wanted subscriber is busy 
and with means for switching through to a busy 
subscriber’s line, means associated to said re¬ 
peaters of said trunk line and responsive to two 
short backward .signals for switching through a 
25 conversation circuit, means associated to said 
trunk exchange and responsive to said permanent 
backward busy signal for transmitting a forward 
control impulse, means associated to said con¬ 
nector and responsive to said forward control 
30 signal for making ineffective said permanent 
backward signal transmitting means and for 
making effective said switching through means 
and means controlled by said switching through 
means for said connector for transmitting a short 
35 backward signal to said trunk exchange. 

8. In an automatic telephone system a calling 
exchange, at least a calling subscriber, a called 
exchange, at least a called subscriber connected 
to said called exchange by a group of subscriber’s 

40 lines, a trunk line connecting said exchanges, 
repeaters arranged at the ends of said trunk 
line, a connector arranged at said called exchange 
and provided with means for testing a selected 
subscriber’s line actuable when said line is idle, 
43 with means for testing said group of subscriber’s 
lines actuable when a line of said group of lines 
is still idle, with means controlled by said group 
testing means for automatically stepping said 
connector onto an idle line of said group of sub- 
50 scriber’s lines, with means for' transmitting a 
backward “idle” signal when said connector is 
stepped onto an idle subscriber’s line and with 
means, for emitting ringing current to said se¬ 
lected line, means associated to said calling ex- 
55 change and responsive to said backward “idle” 
signal for transmitting an audible ringing tone 
to said calling subscriber and for transmitting 
a forward control impulse and means associated 
to said connector and responsive to said control 
60 impulse for bringing into operation said ringing 
current emitting means. 

9. In an automatic telephone system according 
to claim 8. an impulse receiving relay associated 
to said connector having a winding which is con- 

65 trolled by said group testing means. 

10. In an automatic telephone system a toll 
exchange, a called exchange, at least a wanted 
subscriber connected to said called exchange by 
a group of subscriber’s lines, a trunk line con- 

70 necting said exchanges, a connector associated 
to said called exchange having means for auto¬ 
matically stepping its switch arms onto the con¬ 
tacts of an idle line of said group of lines of a 
wanted subscriber, means for making ineffective 
75 said stepping means when all lines of said group 
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are busy, means controlled by said last named 
means for transmitting a backward busy signal, 
means associated to said toll exchange and re¬ 
sponsive to said backward signal for transmitting 
a forward control impulse, means associated to ’ 
said connector and responsive to said control im¬ 
pulse for making said stepping means effective so 
as to step said switch arms onto the contacts of 
a line engaged only by an ordinary call. 

11. In an automatic telephone system accord- l 
ing to claim 10. repeaters arranged at the ends 
of said trunk line having means responsive to two 
backward signals for switching through a con¬ 
versation circuit and means associated to said 
connector for transmitting a second backward J 
signal when said switch arms have reached a line • 
of said group of subscriber’s lines being engaged 
only by an ordinary call. 

12. In an automatic telephone system a calling 
exchange, a called exchange, at least a wanted 2 
subscriber connected to said called exchange, a 
trunk line connecting said exchanges provided 
with repeaters at its ends, a connector arranged 
at said called exchange and provided with means 
for transmitting a short backward signal when 2 
the selected subscriber’s line is idle, for emitting 
ringing current to said subscriber and for trans¬ 
mitting a further short backward signal when the 
wanted subscriber replies, each of said repeaters 
comprising a transformer one winding of which 3 
being connected to said trunk line, an alternat¬ 
ing current receiving relay connected to the other 
winding of said transformer, switching-through 
means for connecting the speech lines of the as¬ 
sociated exchange to said receiving relay and said 3 
winding and means responsive to said two back¬ 
ward signals for controlling said switching- 
through means. 

13. In an automatic telephone system a calling 


exchange, a called exchange, at least a wanted 
subscriber connected to said called exchange, a 
connector arranged in said called exchange and 
provided with means for transmitting a direct 
> current backward signal when said wanted sub¬ 
scriber is idle, with means for emitting ringing 
current to said wanted subscriber, and with 
means for transmitting a second direct current 
backward signal when said called subscriber re- 
0 plies, a trunk line connecting said exchanges and 
repeaters at the ends of said trunk lines provided 
with a transformer one winding of which being 
connected with said trunk line, with means for 
transmitting alternating current impulses over 
5 said trunk line, with an alternating current re¬ 
ceiving relay operable also by direct current and 
connected with the other winding of said trans¬ 
former, with means for connecting said winding 
and said receiving relay with the speech line of 
0 the associated exchange, with means responsible 
to said two direct current backward signals for 
controlling said alternating current transmitting 
means and said connecting means and with 
means controlled by said receiving relay when 
.*> operated either by alternating current or by di¬ 
rect current for making ineffective said connect¬ 
ing means. 

14. An automatic telephone system according 
to claim 13 in which said receiving relay com- 
0 prises two windings being arranged in parallel 
and separated by condensers, one of said windings 
being directly switched across said speech line 
when said connecting means are effective, the 
other of said windings being arranged in series 
3 with a condenser and with a winding of said 

transformer. _ 
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Often a series of special switching operations 
in the selector and the initiating of switching 
operations at other points of the connecting path 
are carried out by control devices for final selec¬ 
tors In automatic telephone systems which bring 5 
about the necessary switching operations for 
setting up and maintaining the connection be¬ 
tween two subscribers’ lines. The special con¬ 
trol operations can be carried out In a compara¬ 
tively simple manner by means of selectors which 10 
are provided with an auxiliary switch mechanism 
serving as a control switch. In the final selectors 
without control switches however the use of a 
more or less large number of auxiliary relays is 
necessary In order to carry out the particular 15 
control operations. The influence of the cost 
of these auxiliary relays and the economic run¬ 
ning of the system can perhaps be left out of 
consideration as it is trivial. This, however, is 
not possible with reference to the complications 20 
in the circuit caused by the Introduction of the 
auxiliary relays and the consequent difficulties 
In maintenance and testing of the installations. 

It Is further obvious that the base plates of the 
set of relays can only take a certain number of 
relays so that often the necessary connection of 
the special auxiliary relays makes it necessary to 
use base plates of larger dimensions. As a rule 
this results in larger selector frames and a larger 
space is required for the whole installation. 30 

The present arrangement relates to final se¬ 
lectors without control switches to which in addi¬ 
tion to individual lines (subscribers’ lines) lines 
directed to the groups, e. g. junction lines to 
other exchanges and to operators’ positions, are 55 
connected and in which a selected connecting set 
can perform switching operations at points of 
the connecting path and the line which leads to 
the final selector. The object of the present in¬ 
vention is to make possible the preparing of all 40 
the necessary control operations for the various 
connection with the smallest possible number of 
relays in the final selector. 

In order to obtain this result one winding of ^ 
those differential relays which bring about 
switching operations in the connecting path, 
when the connection and an earth connection to 
a called set exists, is under the control of a test¬ 
ing device during the testing operation in the go 
setting up of the connection and when a selected 
setting line is engaged, as well as when the whole 
direction lines of the group are engaged, brings 
into effect an engaged signal as this relay Is pre¬ 
vented from operating by the local connection 55 


of an opposite winding during the selection of a 
free line of a selected group. 

In the drawings comprising Figures 1 and 2 a 
local telephone exchange is shown In which local, 
incoming and enquiry connections extend over 
the same final selector without control switches, 
to which, in addition to the individual line, groups 
of directed lines are connected. 

It is understood that the invention is not 
limited to local exchanges but can be used In 
other installations in which Individual lines ^<1 
multiple connected lines can be reached over 
final selectors and the feeding bridge of the 
called subscriber is provided with a differential 
relay which on the connection of potential to the 
subscriber’s set brings about switching operations 
at any desired points of the existing connecting 
path. 

The drawings do not show all circuit details of 
the connecting devices and the connecting path 
but only those which are necessary in order that 
the control operations bringing about the switch¬ 
ing through of the various relays connected ac¬ 
cording to the Invention should be clearly un¬ 
derstood. 

I. Local Connection Between Scbsckibees TnI 

and Tn2 

The call impulse transmitted when the calling 
subscriber TnI lias removed his receiver brings 
about the setting of the wipers I, 2 and 3 of the 
finder switch AS on the contacts 4, 5 and • in 
known manner and hence on the Junction line of 
the calling subscriber’s line Tat. The .cut-off 
relay operates In the test circuit and carries out 
known switching operations. The group selector 
GW Is set by the first impulse train on the bank 
over which the final selectors are reached to 
which contact bank the Junction line of the re¬ 
quired subscriber Tn2 is connected. When the 
wipers 7, 8 and 9 reach the connection of a free 
final selector LW the following test and yiriny 
circuit is completed: +, test relay not shown in 
the group selector GW, wiper 8, contacts 18,1 laf. 
llkho, relay At, winding m, —. In the group se¬ 
lector there follows in known manner the stop¬ 
ping of the operation, the switching through of 
the talking conductors, the disconnection of the 
Impulse bridge and the locking of the seized flnai 
selector. 

The relay At in the final selector LW operates 
In the seizing circuit. At contact flal it opens 
the short circuit; for relay Cl and it also opens 
the contact I Sal in the circuit for the driving 
magnet of the final selector. 
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The relay Cl operates. At contact I4cl it pre¬ 
pares the testing circuit and at contact I5cl the 
circuit of the vertical magnet H. At contact 
IScI the relay Cl locks Tip independently of the 
off-normal contact I2kh®. Further it closes its 
contacts ITcl, IScI. for a purpose to be indicated 
later and opens contact IScI. Winding m of 
the relay At is short-circuited at contact I Gel. 
The impulse and feeding bridge relay AI is not 


the release period of the relay Ul the condition 
of the selected Junction line (free or engaged) is 
determined. 

Should the line be free then in view of the 
high resistance of the cut-off relay T2 associ¬ 
ated with the junction line only the test relay 
PI of the series test relays PI and P2 operates: 
-K contacts I4cl, 30x1, 38® I, winding I and n 
of relay PI, relay P2, wiper 37, contact 38, relay 


restored, however since its windings I and n are 10 T2, —. 


connected in the microphone feeding circuit of 
the subscriber's line T»l. 

When the calling subscriber sends out the im¬ 
pulse train for setting the final selector in a 


The relay PI locks the selected junction line 
by short-circuiting its high resistance winding 
I at contact 39pl. It opens the contact 2 Ip I, 
closes the contacts 40pl and 4 Ip I in the feeding 


numerical impulse bank the impulses are trans- 15 bridge, prepares at contact 42pl the energizing 


mitted to the vertical magnet H over contact 
IScI: -K contacts 2tp2. 2lpl, winding I of relay 
VI. contacts IScI, IScI. 22c I. 23vlu, vertical 
magnet H. —. 


circuit for the relay Zl coming into effect after 
the reply of the selected subscriber and at con¬ 
tact 43pl closes a circuit for winding HE of the 
relay VI —, contacts 43pl, 4421, winding HE of 


In this circuit the relay VI also operates and 20 relay VI, contact 33xI, +. 


opens its contact 24®1 and at contact 25® I short 
circuits its winding n so that it does not restore 
between the individual impulses. On the first 
vertical step of the final selector the contact 


The relay VI is energized so long as the slow 
relay Ul holds its armature attracted after the 
free testing of its armature. At contacts 45® I 
and 46® I it short circuits the winding n of relays 


I2kh® is opened and hence the winding m of 25 Tl and Bl and at contact 47b I disconnects the 


the relay Al is disconnected from the seizing 
circuit. The contact 26to® is closed and hence 
the switching over from vertical magnet H to the 
rotary magnet D is prepared. 


winding I of relay Bl and at contact 48®I con¬ 
nects the calling current source. The calling 
current flows over the following path: calling 
current, contacts 48®I, 40pl, winding I of relay 


After the fy>rr> fr~ | g into effect of the impulse 30 Yl, contact 49p2, wiper 50, contact 51, subscrib- 


train the relay Al remains energized for a long 
period. The contact I Sal remains open. The 
relay VI restores. The relay Ul is energized 
over: -K con t acts 28p2, 2lpl, 24®l, 2Stoo, I7cl. 


er’s station Trc2, contact 52, wiper 53, contacts 
45®!, 4lpl, 46®f, 54p2, +. 

After the release of relay Ul the winding HE 
of the relay VI is brought under the control of 


winding I of relay Ul, rotary off-normal contact 35 a time switch not shown by the opening of con- 


23 7cbc. vertical magnet H. —. The vertical mag¬ 
net H cannot operate in this circuit in view of 
the high resistance winding I of relay Ul. At 
contact 22 a I the vertical magnet of the impulse 


tact 33x! and closing of contact 32aI and is con¬ 
nected at particular intervals e. g. every 5 sec¬ 
onds. The relay VI is energized. 

After the selected subscriber replies in a call 


contact 13aI is disconnected and this is brought 40 pause the relay Yl operates but not the differen- 


in connection with the rotary magnet D over the 
contact 27x1. The contact 28al is opened and 


premature connection, of the rotary mag- 
D in a circuit bringing about the automatic 
move m ent of the selector is prevented. At con- 45 of contact 56pl and at contacts 5821 and 592! 


tial relay Bl which is also in the feeding bridge. 
The contact 55yl is opened. At contact 56yl 
the switching through relay Zl is connected and 
at contact 5721 locks up in a circuit independent 


switches through the talking conductors. The 
contact 4421 in the circuit for winding HI of 
relay VI is opened and in this way influences the 
winding of the control switch. 

50 The two subscribers Tnl and Tn2 are connect¬ 
ed with one another. When at the end of con¬ 
versation the calling subscriber hangs up his re¬ 
ceiver the relay Cl is short circuited at contact 
llal. It restores, however, and at contact I4cl 
The opening of contact 34al in the circuit of 55 opens the circuit of the relays PI and T2. The 


tact 29»l a holding circuit is prepared over the 
winding H of the relay Ul which is necessary for 
the further selective setting of the final selector. 
The contact 38x1 serves to prepare the test cir¬ 
cuit. By the opening of contact 81x1 a prema¬ 
ture connection of winding II of relay Bl is pre- 


The opening of contact 32x1 and closing of 
con t act 32x1 serves to prepare the first call. 


winding HI of the relay Bl has a purpose to be 
indicated later, not coming into consideration 
with the present connection. 

The second impulse train serving to set the 
final selector an the junction of the numerical 
impulse receiver is transmitted to a rotary mag¬ 
net D by means of the contact I Sal. In series 
with the rotary magnet D the control relay VI 
operates and at contact 35® I closes the holding 


feeding circuit for the subscriber Tnl is inter¬ 
rupted at contacts 40pl and 4lpl. The final se¬ 
lector LWI is brought to its normal position. 
This is done in such a manner that in the first 
60 place the rotary magnet D of the final selector 
energizes over: +, contacts 20p2, 2lpl, 24®l, 
28toc, 19cI, 28x1, rotary magnet D, —. Over 
the contact 60d the winding H of relay UI oper¬ 
ates and opens the circuit of the rotary magnet 


65 Dat contact J,ul - magnet restores - T *“ 


co n ta rt 22xjft® on the first rotary step and in¬ 
terruption of the circuit over the winding L 
The opening of contact 31® I prevents the test- 


alternate play between the rotary magnet D and 
the relay Ul is repeated until the wipers of the 
contact bank have dropped down to their lowest 


ing gnera during rotary mo v ement of the P 05 ^ 011 - The rotary off-normal contact 2 6 to® 


final selector. 

At the end of the rotary impulse train the relay 
VI restores. The test circuit is closed at contact 
36® I. The holding circuit over winding H of 


is then opened so that the rotary magnet D can¬ 
not take up any further impulses. The final 
selector then reaches its normal position. 

The release of the relay Cl brings about the 


relay Ul is interrupted at contact 35® I. During 75 release of the preceding selector since it is dis- 
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connected from the Incoming seizing conductors 
by the opening of contact I lei. 

When the junction line of the selected sub¬ 
scriber Tn2 is engaged when the final selector 
sets on It the relay PI cannot operate. This 5 
has the result that after the release of the con¬ 
trol relay Uf also determining the test period, 
a circuit Is completed over winding IT of relay 
Bi: +, -contact 54p2, winding n of relay Bl, 
resistance 61, contacts Sf'ul, 62 wlw, 63pf, —. io 
The relay Bl by closing-the contact 64bI con¬ 
nects the engaged signal to the winding m of 
the relay Al. The calling subscriber hears the 
engaged signal and hangs up. 

The reversal of the direction of feeding cur- 15 
rent for the calling subscriber occurring on the 
opening of contacts 6 5b I and 66b 1 and closing 
of contacts 6Tb I and 68b I is not Important for 
the present connection. 


II. Connection Over a Line of a Group or Lines in 
the Sake Direction 


20 


Groups of direction lines are connected to the 
final selector; it Is assumed that there are two 
groups of which the two lines VLI I, VLI2, VL2I 20 
are engaged. After the setting of the final se¬ 
lector corresponding to the characterizing digit 
of the required group the selector Is automati¬ 
cally set on the first free line Independently of 
which group has been selected. The further 30 
switching operations in the final selector depend 
upon whether the line group VLI I, VLI2, or the 
line group VL2I, VL22 has been selected. 

While the further setting up of the connec¬ 
tion is carried through in the same manner as 35 
in the selection of an individual line by the set¬ 
ting of the final selector on a free line of the 
groups VLI I, VLI2, a switching operation takes 
place in the final selector on the seizing of the 
free line of the groups VL2I, VL22 by which all 40 
sections connected with the talking conductors 
are disconnected. A continuous metallic con¬ 
nection is set up between the contacts of the 
group selectors and the wipers of the final se¬ 
lectors. 45 

1. Connections with a junction line of group 

VL11, VL12 

After the selection of that bank In which the 50 
junction lines VLI I, VLI2 are Included or after 
the setting of the wiper in the final selector on 
the contact of the first junction line VLI I, the 
general contact 7Dsk Is closed. 

If the Junction line VLI I Is free then in the 55 
same way as described in section I the test relay 
PI Is effective after the release of relay VI and 
Initiates the completion of the connection. 

If the junction line VLI I is engaged the relay 
PI cannot operate. After the release of the con- 60 
trol relay Ul determining the test period, the 
engaged signal must not be connected yet how¬ 
ever, In contrast to the case of a connection with 
a guarded individual line, since the engaged con¬ 
dition of the other lines of the groups must first ^ 
be determined. For this purpose after the re¬ 
lease of relay Ul over contact 78s*: a winding 
rn of relay Bl is connected: —, winding HE of 
relay Bl, contacts S4ul, 70s*:, 26 ldw, 24ol, 2lpl, 


20 p 2 . 


At the same time over contact Slut 


70 


the circuit over winding n of relay Bl Is also 
completed: —, contacts 63pl, tlwlw, 3lul, re¬ 
sistance 61, winding U of relay Bl, contact 54p2, 

+. Hie winding m Is an opposite winding to 
the winding n. The effects of tne current flow- 75 


Ing through both the windings cancel out The 
relay Bl does not operate. 

The rotary magnet D 1s connected: —, rotary 
magnet D, contacts 28ttl, 78 sk, 26 klw, 24ol, 2lpl, 
20j>2, +. The rotary magnet D connects the 
winding n of relay Ul at contact 68 d which 
Interrupts the circuit of the rotary magnet D. 
The alternate connection and disconnection of 
D and Ul continues until the test wiper 87 
reaches the test contact of the junction line 
VLI2. The relay PI operates In the test circuit 
extending over contact 71 and the cut-off relay 
T12. In the same way as with the connection 
to a single line, since the cut-off relay Tl2 has 
a high resistance, the test relay P2 does not op¬ 
erate in the present connection also. At contact 
2Ip! the circuit for the rotary magnet D and 
the winding m of the relay Bl is Interrupted. 
At contact 63pl the circuit over the winding 
n of relay Bl Is opened. 

The further setting up of the connection takes 
place in the same way as described in Section L 

If all junction lines of the group VLI I . VLI 2 
are engaged the final selector is stepped onto the 
contact set of the last junction line since then 
the general contact 70s*: Is open. The rotary 
magnet is no longer energized. The circuit of 
winding m of relay Bl is interrupted. Relay 
Bl operates over Its winding n and connects 
the engaged signal as In Section L 

2. Connection with a junction tine of groups 

VL21. VL22 

The cut-off relays T2I, T22 and the junction 
lines VL2I, VL22 have a lower resistance than 
the cut-off relays Tl, T2. Til, TI2 of the re¬ 
maining lines connected with the final selector. 
On the setting of a final selector on the junction 
line VL2I, VL22 the test relay P2 also operates 
therefore. In known manner, it disconnects In 
the final selector all devices which are in con¬ 
nection with the talking conductors and com¬ 
pletes a continuous metallic connection between 
the Incoming talking conductors and the wipers 
58 and 53 of the final selector. By the opening 
of contacts 73p2 and 74p4 there follows the dis¬ 
connection of the bridge relay Al, by the open¬ 
ing of contact 49p2 the disconnection of winding 
I of relay Y! from the wiper 56, by the opening 
of contact 54p2 the disconnection of the positive 
pole of the winding II of relays Bl and Yl and 
by the closing of contacts 75p2 and 76p2 the 
direct metallic connection of the conductors out¬ 
going from the contacts of the group selector 
with the wipers 56 and 53 of the final selector. 

In the same way as with connections to a 
junction line of groups VLI I, VLI2, in connec¬ 
tion with the junction lines VL2I, VL22 also, 
after the setting of the selector on the first junc¬ 
tion line VL2I, when the same Is engaged on 
energizing of the relay Bl for the purpose of 
transmitting the engaged signal Is prevented. 
Over the general contacts 78s*: and contacts cor¬ 
responding to these, the reverse winding in of 
the relay Bl Is connected. When the free junc¬ 
tion line VL22 is reached the test relays PI and 
P2 are energized and open the circuit of the ro¬ 
tary magnet D at t^e contacts 26p2, 21 pi, and 
the winding m of relay Bl as well as the cir¬ 
cuit for winding n of relay Bl at the contacts 
62pl and 54p2. 

When all the groups VL2I, VL22 are engaged 
and the selector reaches the contact set of the 
final selector of the group, the contact Tisk or a 
contact corresponding to this is open. The wind- 
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lag in of the relay BI Is disconnected. The relay 
31 then operates doe to current flowing over its 
winding H and connects the engaged signal. 

III. Ottooing Exchange Connections 

After the setting of the finder switch AS on 
the junction line of a calling subscriber. Tn I and 
transmission of a characterizing digit for ex¬ 
change connections, the group selector GW sets 
on the free exchange line VLo. In the test circuit 
over the wiper 9, the contact SO and the con¬ 
ductor tl the relay C2 operates and closes a cir¬ 
cuit over the relay CJ and the winding I of the 
relay X2 at contact IMc2. The relay X2 by open¬ 
ing the contact 181x2 prevents the energizing of 
the relay XI over Its winding m after the closing 
of the contact I02c3. The call relay A2 Is con¬ 
nected and at contact I04c2 the upper talking 
conductor of the exchange line VL a Is switched 
through, m bridge to the access means, reached 
over the gro u p selector GW, to the talking con¬ 
ductors of the exchange line VLa are the relays 
SI and XI. The relay XI is a differential relay 
and it is not operated in the microphone feeding 
c i rc u it. The relay SI only is energized. Among 
other it closes the contact 105s I in the ex¬ 

change line. 

The relay CJ connected by relay C2 in the seiz¬ 
ing operation connects the winding I of relay L 
over its contact IOScJ. which contact I07Z con¬ 
nects the winding n of relay X2 in parallel to the 
condenser lit. which however is not important 
for the moment. 

Between the conductors 118 and 117 of the ex¬ 
change line VLa the following direct current 
bridge exists: conductor 110 , contacts 11 Iasi, 
IfSsI, I84c2. 1 1 2z2, repeater winding 113, contact 
140x2. winding n of relay L. repeater winding 
114. contacts Il5z2. IIOosl. conductor 117. By 
means of this rectifying bridge the call impulse is 
transmitted in the known manner to the remote 
exchange and controls the call device therein. 

Over the winding n of relay L the current flows 
in such a direction that it increases the effect of 
the current over the locally connected winding I. 
The energized condition of relay L is therefore not 
effected. 

The impulse train sent out from the calling 
subscribe’ for setting a selector in the remote ex¬ 
change is transmitted from the bridge relay SI 
by means of the contact I85$L 

IV. Setting Up op an Enquiry Connection 

The enquiry connecting relay group which con¬ 
sists of the relays Z2 and Y2 is connected to relay 
CJ in preparation by means of contact Il8c3. 
The energizing and holding circuits of relay U2 
arxi U4 which are operated on the switching over 
and rrrhnng p connection are prepared at contact 
IIOcJ. 

Pot the purpose of setting up an enquiry con¬ 
nection the railing subscriber Tnl momentarily 
operates the enquiry key RT1 at his apparatus 
And thereby connects earth to the talking con¬ 
ductor. The differential relay XI operates, and 
the feeding bridge relay SI remains energized. 
At the contact I2txl the circuit over the winding 
I of relay Z2 is completed: +, contacts IIOcJ, 
121*2. winding I of relay Z2, contacts 120x1,. 
122x4. 123x3. —. Relay Z2 closes the contact 
!24z2 so that it prepares to lock up over •winding 
n prepares an energizing circuit over the 
winding I of relay Y2. As long as the contact 
124x1 is completed the last mentioned two wind¬ 
ings are short circuited. At contact I25z2 the 
choke Drl is connected in bridge between the con¬ 


ductors 110 and 117 and the exchange line VLa. 
The contacts Il2z2 and Il5z2 are opened and 
contacts I26z2 and 1272:2 are closed. The part of 
the exchange path connected with the exchange 
5 - subscriber Tnl is disconnected thereby from the 
outgoing exchange line VLa and connected to the 
enquiry path RL. 

By the release of the key RTI and disconnec¬ 
tion of earth the differential relay XI restores 
10 again. The contact 120x1 Is opened. The short 
circuit of the winding I of Y2 and n of Z2 is re¬ 
moved. The relay Y2 operates: -f, contacts I I8c3, 
121*2, windings I and n of relay Z2, winding I 
of relay Y2, contacts I24z2, 122x4, 123x3, —. The 
15 contact 128*2 is closed and thereupon the contact 
121*2 is open. The following holding circuit now 
exists for relays Y2 and Z2: +, contacts Il8c3, 
128*2, winding n of relay Y2, winding II of relay 
Z2. winding I of relay Y2, contacts I24z2, 122x4, 
20 123x3, —. 

At contact 129*2, the energizing circuit for the 
relay U2 of the switch relay group is further pre¬ 
pared. The relay U2 does not operate since the 
relay L is energized and the contact 130Z is open. 
25 At contact 131*2 a conductor of the enquity 
path RL is switched through so that now since 
the contact 132sI, is also closed, the call relay 
connected to the conductors 84 and 85 of the local 
network is operated. A free finder switch AS sets 
30 on the enquiry line. The enquiring subscriber 
Txl sets the group selector GW and the final 
selector LW on the subscriber required in the 
enquiry connection. 

The circuit of the relay AI in the final selector 
35 exists as follows after the seizing of the final se¬ 
lector and during the whole enquiry connection: 
—, winding I of relay Al, contacts 65bl, 73p2, 
wiper 7 of GW, I of AS, contact 83, conductor 
84. contacts 133x4, I28z2, repeater winding 113, 
40 contact 146x2, winding n of relay L. repeater 
winding 114, contact !27z2, 131*2, 132sI, 134x4, 
conductor 85, contact 86 , wiper 2 of AS, 8 of GW, 
contacts 74p2, 6651, winding n of relay Al ,+. 

In this circuit the current flows over the wind- 
45 ing n of relay L in such a direction that it does 
not remove the effect of the current flowing over 
the locally connected winding I. The relay L, 
therefore, remains energized. 

The setting of the final selector takes place in 
the manner described in Section I. 


50 


V. Taking Oveb of the Exchange Connection by 
the Subscribes Tn2 


In the feeding circuit of a called subscriber Tn2 
55 the windings I and II of relay Yl are included 
and the windings I and n of the relay B connect¬ 
ing the engaged signal when a selected Individual 
line is engaged or after the testing of the lines of 
a group which are all guarded. The windings I 
60 and n are connected differentially so that the 
relay Bl is not energized over the feeding circuit. 
The winding n is the same winding as is connect¬ 
ed when the relay must operate in order to give 
out the engaged signal. 

C3 For the purpose of taking over the exchange 
connection in conjunction with the enquiry con¬ 
versation v/ith the subscriber Txl, the subscriber 
Tn2 must press momentarily the key RT2 on his 
apparatus. As a result earth is connected to the 
70 lower talking conductor. The windings n of re¬ 
lays Yl and Bl are short circuited. The relay 
Yl remains energized over its winding L Relay 
Bl operates. The closing of contact 84bI is with¬ 
out effect since the contact 55*1 in series with 
75 it Is open. The contacts 65b!, 66b I are opened 





and the contacts %Tb\, 68 b I are closed. There 
follows a reversal of the direction of current flow¬ 
ing over the enquiry path since the winding I 
of relay AI connected over negative potential Is 
transferred from the upper talking conductor to 5 
the lower and the winding n connected with 
positive potential is transferred from the lower 
talking conductor to the upper. The result Is 
that the direction of current over the winding II 
of relay L (Pig. 2) Is changed so that the effect 10 
of the current over winding n cancelled out that 
of the current over winding I. 

The relay L restores and at contact 1302 closes 
the energizing circuit over winding I of relay 
U2:+. contacts H9c3, 1302, I29y2. I35u3, winding 15 
I of relay U2,—. At contact I36u2, an energizing 
circuit Is prepared over the winding I of relay 
U3 which however again operates so long as its 
winding together with its winding H of relay U2 
is short-circuited at contact 1302. By the open- 20 
ing of contact I37u2, 138u2. and closing of con¬ 
tacts I39u2, I40u2, the calling subscriber Tnl is 
disconnected from the exchange line VI £L and 
this line Is connected over the conductors 84 and 
8 S of the enquiry path. There is no effect on the 25 
current flowing over the enquiry path to the 
. winding n of relay X2 since the contact 1072 is 
open. 

On the release of the key RT2 of the sub¬ 
scriber’s set Tn2 the relay B1 sets back its con- 30 
tacts to their normal positions shown In the 
drawings thereby altering the direction of the 
current over the enquiry path again and over the 
winding n of relay L. The windings I and II 
act together so that the relay L operates, the 35 
contact 1072 is closed and the contact 1302 is 
opened. 

At contact 1072 the winding II of relay X2 Is 
completed. The current flowing over its winding 
has such a direction that It Increases the effect 40 
over the locally connected winding I. The relay 
X2 therefore remains energized. 

At contact 1302 the short circuit for the winding 
n of the relay U2 and I of relay U3 is removed. 
The relay U 3 . operates, disconnects the winding I 45 
of relay U2 at contact I35tt3, connects me wind¬ 
ing of relay U3 at contact I47u! and e slow- 
to-operate relay U4 at contact 142u3. By the 
opening of contact I23u3 the holding circuit over • 
the relays Y2 and Z2 is opened and at contact 60 
143a3 a later energizing of this relay is prepared. 
The release of relay Y2 and Z2 results in the 
opening of contact I3ly2 in the enquiry path and 
of contact I 20 u 2 in the energizing circuit of the 
winding I of relay U2. The disconnection of the 55 
enquiry line RL from the exchange line VLa 
results from the opening of contacts I28z2, I27z2 
and the switching through of the exchange line 
tnkgg place at contacts Il2z2 and H5z2. The 
choke DH is disconnected by the opening of qq 
contact I26z2. 

The subscriber Tn2 taking over the connection 
is now connected over the final selector, group 
selector, and conductors 04 and 85 with the left 
Tmrirt winding of the repeater Ue to the exchange ^ 
li-ne VLa. This switching over of the exchange 
connection to the exchange line is performed by 
tile relay Bl arranged on the other set of the 
connecting path at the final selector and this re¬ 
lay transmits the transferring impulse sent out 70 
by the subscriber by reversing the current direc¬ 
tion in the enquiry path. The relay Bl is that 
relay which when an individual line is engaged 
or all lines of a selected group are engaged con¬ 
nects an engaged signal. 75 


On its operation relay U4 opens the contact 
I22tt4 and at contact! 144tt4 Anally prepares the 
energizing circuit over the winding I of the relay 
Z2. By the opening of contacts I33u4, I34a4 and 
the closing of the contacts I45u4, I46u4 the en¬ 
quiry switching over point and the enquiry line 
RL extending through the local exchange are 
connected by means pf the contacts I37u2 and 
I38u2 of the part of the exchange connecting 
path from the present exchange connection in 
order that over this part of the exchange con¬ 
nection an enquiry connection can eventually be 
set up again. 

VI. Settivg up an Enquiry Connection on the 

Past of the Subscriber Tn2 

If the subscriber Tn2 who has taken over the 
exchange connection from the subscriber Tnl 
wishes to'make an enquiry connection he momen¬ 
tarily presses the key RT2. By means of the 
earth connection the differential relay Bl is 
again energized and transmits the enquiry im¬ 
pulse to the exchange line and here brings about 
the corresponding operation of the enquiry switch 
relay group. The differential relay Bl in known 
manner reverses the direction of the current flow¬ 
ing over the conductors 04 and 85. This current 
reversal operates on relay X2 in such a manner 
that current now flows over the winding n in the 
opposite direction to that flowing over the wind¬ 
ing I. Relay X2 restores and at contact 101x2 
connects the winding HI of the relay XI :-f-. 
winding HE of relay XI, contacts 101x2, I02c3. 
I00c2, —. Relay XI operates and contact 120x1 
closes the energizing circuit already described 
over winding I of relay Z2. 

The relay Z2 operates. On the release of the 
key RT2 and release pf the relay Bl the direction 
of current over the conductors 84 and 85 is again 
reversed. The relay X2 operates again. The 
relay XI restores. The relay Y2 operates. The 
enquiry switching operation is now performed 
under the control of the final selector and also the 
engaged signal is connected by the relay Bl serv¬ 
ing to lock the selected line. The subscriber can 
set up the enquiry connecting path. 

VII. Taking Over th|e Enquiry Connection by the 

Subscriber Called [in the Enquiry Connection 

If the subscriber called in this enquiry con¬ 
nection wishes to take over the exchange con¬ 
nection again he operates his enquiry key since 
the subscriber was selected in the same manner 
as the subscriber Tn2 over a final selector. The 
B-relay associated with the final selector in use 
is energized. This effects the current reversal in 
the connecting path and a release of the relay L. 
In contrast to the procedure described in Sec¬ 
tion V since the switching relays U2 to U4 are 
energized this relay must be restored. This is 
carried out by the "short circuiting of winding I 
of relay U3 at contact 1302 and of winding n 
of relay U2. Relay U2 restores. The contacts 
I36u2, !39u2, and Ift0a2 are opened and the con¬ 
tacts I37u2 and I38u2 are closed. Tbe enquiring 
subscriber Tn2 is disconnected. Relay U3 still 
remains energized over its winding n and main¬ 
tains the relay U4 connected as a result at con¬ 
tact I42u3. The alterations of the current direc¬ 
tion occurring during the presence of the key do 
not affect the winding n of relay X2, since the 
contact 1072 is open. 

After the release of the key at the call sub¬ 
scriber’s set the relay B at the final selector is 
operated. Relay L operates and at contact 1302 


opens the circuit over the winding n of 

relay UX. The relay US restores and also dis¬ 
connects the relay U4 which by opening contacts 
I45s4 and I46#4 as well as by closing the con¬ 
tacts IXXs4 and IS4tt4 brings about the restora- 5 
tion of the enquiry path to its normal position 
shown in the drawing. The release of relay U3 
also results in the disconnection of the enquiry 
switching relay group since the contact I43u3 is 
opened. Relays Y2 and Z2 restore and switch 10 * 
through the exchange line. 

YIIL Incoming Exchange Connection 

In a ran over the exchange line VLa the call 
relay A2 is energized by means of the call cur- 15 
rent connected to the calling exchange. It con¬ 
nects the holding relay Hr I: +, contacts I50c2, 
!5!c2. relay Hrl. contacts I52$l, I53csl, —. The 
relay Hrl locks up at contact 154/irl independ¬ 
ently of contact I5la2 and at contact 155/zrl 2 o 
rlt yyy; the circuit of the call lamp ALI associated 
with the exchange lamp VLa. 

The operator takes up her instrument whereby 
the contact !557ra is dosed. She operates the 
enquiry switch ATI of the exchange line VLa and 25 
thereby energizes the connecting relay ASI over 
the contact 158. The relay ASI prepares a hold-'' 
ing circuit for itself at contact I57asl and opens 
the contacts 11 Iasi. H 6 asl and by closing the 
contacts 158asl and I59asl connects the talking 30 
apparatus of the operator in bridge between the 
conductors III and 117 of the exchange line VLa. 

By the opening of the contacts I74asl. !75asl 
am} dosing of the contacts I70asl, IS9asl the 
relay DrJ is bridged across the conductors 178 35 
and ITT with its winding H and HL Since the 
local ft™* and the local network is bridged in the 
same way as the subscriber’s line the call relay 
associated with the exchange line of the local 
network operates and brings about the setting of 40 
a finder switch on this line. The relay Dr3 is 
energized in the circuit extending over its wind¬ 
ing n m and the circuit over its lamp BLI 
at contact ISIdrJ is opened. 

The operator makes an enquiry and finds the 45 
requirement of the calling subscriber. There¬ 
upon she restores the enquiry switch to its normal 
position. The relay ASI remains energized over 
its contact 157as I and the contact 180 of the 
enquiry switch ATI. The connecting key VT is 50 
now depressed momentarily and the relay V4 
energ ize s: +. contacts 1557m, 168. III. relay 
V4. —. The relay V4 locks up at contact I62u4 
independently of contact III of the connecting 
key VT. By closing the contact 161c4 it con- 55 
nects the choke Dr2 in bridge across the branch 
of the exchange line VLo. By the opening of the 
contact I64r4 the chcke Dr* is disconnected. 
The talking apparatus of the operator is discon¬ 
nected together with the impulse contact nsi by (j 0 
the opening of contacts I65u4, I66r4 and the 
closing of contacts I87r4, I68&4 from the ex¬ 
change line VLa leading to the remote exchange 
anfj connected to that branch of the exchange 
connecting path which is connected with the 55 
local network over the contacts I69asl and 
ITBasl. There follows further by the opening of 
contacts I7lt4 and closing of contacts IT2u4 a 
switching over of the relay DrJ and by the con¬ 
nection of the impulse contacts nsi the setting up 70 
of an impulse circuit for setting the selector of 
the local network. At contact IT8o4 the winding 
I of relay DrJ is disconnected. 

When the operator operates her dial switch In 
order to set the selector in its home position the 75 


contact nsa is closed during each operation. The 
relay E operates and during the impulse short 
circuits at contact I 73 e both windings II and m 
of relay RrJ. The relay Dr3 remains however 
energized over its winding I connected at contact 
I78&4. At the completion of each digit selection 
the relay E restores and removes the short-circuit 
again from the windings II and m. 

If the selected junction line e. g. to the sub¬ 
scriber Tn2 is engaged or if all junction lines 
VLI I. VLI2 and VL2I, VL22 in the required traffic 
device are guarded then as described in Section I 
and n after the selection of the subscriber lines 
or after the testing of all the junction line of the 
selected group the relay Bl in the final selector is 
energized by the closing of a circuit over its wind¬ 
ing n. By the opening of the contacts 65bI, 
66 bI and the closing of the contacts 67bI, 68 bI 
it reverses the direction in the circuit over the 
windings n and m of relay DrJ. The effect of 
the current over these Windings now opposes the 
current over winding L The relay DrJ restores 
and at its contact I80drj connects the busy lamp 
BLI, so that the operator has a visible indication 
that the selected subscriber as all the lines of the 
selected group are engaged. At the same time 
there follows in the final selector a connection ol 
the engaged buzzer to winding HE of the relay Al 
so that the operator also receives the audible in¬ 
dication as well as the visible one. 

The relay Bl associated with the final selector 
always carries out the same switching over on the 
coming into effect of an impulse transmitted from 
a junction point for initiating an enquiry switch¬ 
ing over or to switch over an exchange connec¬ 
tion and also to register the engaged condition of 
the selected line. It always reverses the direc¬ 
tion of the current leading to the final selector. 
This current reversal always effects the trans¬ 
mission to the exchange line and thereby in de¬ 
pendence upon Its condition effects either the 
switching over required by the junction line or 
the connection of a visible engaged signal. 

What Is claimed is: 

1. In a telephone system, three lines, an auto¬ 
matic switch having access to one of said Htips, 
means for operating said switch to said one line 
at different times to extend connections thereto 
from a second of said lines, means in said switch 
effective during the extension of such connec¬ 
tions to test said one line and complete the con¬ 
nections thereto only if said line Is idle, a busy 
relay controlled by said last means and operated 
thereby whenever the line tests busy to transmit 
a busy signal, means for operating said relay at 
times over said one line after a connection has 
been completed thereto from said second line 
over the switch, another switch having access to 
the third of said lines, means controlled by said 
relay upon said operation thereof over said first 
ling to hold the connection from said second line 
and seize said other switch, and means for then 
operating said other switch over said first line 
to extend a connection to said third line while 
the connection from said second line is main¬ 
tained. 

2. A telephone system as claimed in claim 1. 
wherein said first automatic switch and said 
other switch are identical. 

3. In a telephone system; three lines; means 
operated to complete a connection between two 
of said lines; means thereafter controlled by a 
subscribed over the first of said two lines for 
extending an enquiry connection to the third 
line while holding the connection to the second! 
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of said two lines; said last means inchiriing an 6. In a telephone system, an automatic switch, 
a utomat ic switch haying access to said third lines accessible thereto, cert ain of said lines ar- 

line, rrwyns controlled over said first line to op- ranged in groups and others as individual l i nes , 

erate -said switch to prepare the enquiry con- means for operating said switch to extend con¬ 

nection to said thir d line, means in said switch 5 Elections to said lines when they are called either 
for then testing said third line, a relay operated in local, incoming or enquiry calls, a relay in 
by said last if said third Hn» is busy to said switch operated to transmit a busy signal 

cause a busy signal to be transmitted over said whenever said switch is operated to a busy one 

first line, m * vqr|<; in said switch operated to of said individual lines, said relay having means 
complete the enquiry connection to said third 10 effective when said switch is operated to a group 
«ru> if tests idle; subscriber controlled of said lines for preventing said relay from oper- 

mpung for thereafter operating said relay over ating while the switch Is testing the lines of said 

«m.id third line ; and means controlled by said re- group and for causing said relay to operate, 

lay upon such operation thereof for transferring thereby to tra n s mit said signal, only when all of 

the enquiry connection to s*dd connection to said 15 the lines in said group are found busy, and means 
se eped line, ther eby to interconnect said second for at t ime s operating said relay over a called 

line and said third line for conversation. line after a call has been extended to that line 

4. A telephone system as claimed in claim 3, by said swibch thereby to hold said call and 

wherein said first mp*mg includes an automatic control the extension of another call from said 

switch identical w> said switch having access to 20 H*®- 

said third line. 7. In a telephone system, an automatic switch, 

5. In a telephone sys tem , a rotary connector lines accessible thereto, certain of said lines ar- 

switch having access to individual lines and ranged in groups and others as individual lines, 
groups of lines, means for seizing said,switch m e a n s for operating said switch to extend con- 
ftnfl operating it either to an individual or 25 uections to said lines when they are called either 
to a group of lines, m eans for testing an indi- ^ local » incoming or enquiry calls, a relay in said 
vidual line if said switch is operated thereto, switch operated to transmit a busy signal when- 
said last means effective fti-sn to test t.>i» Hnpg of ever said switch is operated to a busy one of 
a group successively if the switch is operated to individual lines, said relay having means 

that group, a relay having a pair of opposing 30 effective when said switch is operated to a group 
windings, one of said windings being controlled said lines for preventing said relay from op- 

by said testing means and energized if tes te d era ting while the switch Is testing the lines of 
line is busy, means for energizing the other cf said group and for causing said relay to operate, 
said windings only during the tosHny of group thereby to transmit said signal, only when all of 
lines thereby to prevent the operation of said 35 the lines in said group are found busy, and means 
relay over said one winding whenever a wn» ir> ^ or times operating said relay over a called 
the tested group tests busy, said relay operating line aft er a call has been extended to that line 
over said one winding when an individual line ^ said switch thereby to control the transfer of 
tests busy or after all of the lines of a group 531(1 0311 to mother Hue. 
have been tested and found busy, and means 40 
controlled by said relay upon such operation 
thereof for transmitting a busy signal. 


FRANZ SIMON. 
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The present invention relates to automatic 
switches for use in telephone or like systems 
and particularly electromagnetically-operated 
step-by-step switches of the two-directional type 
arranged to have all their movements controlled 
by two operating magnets only. 

Switches of this type and particularly vertical 
and rotary switches have generally been arranged 
to have so-called rectangular motion, that is to 
say release is-effected by the advancement of the 
wipers beyond the end of the bank contacts after 
which they fall and are then rotated back to nor¬ 
mal under the bank by spring tension. Such a 
movement may not always be sufficiently rapid 
where the switch is required to absorb a digit 
and in such cases it is possible to provide speedier 
release by arranging for the wipers to return 
along the path over which they were set. In the 
case of digit absorption however the wipers will 
release,from the first rotary position only while 
with the switch as hitherto used the wipers after 
completing a connection move forward clear of 
the bank before restoring vertically. This in¬ 
volves some difficulty in obtaining a tension in 
the restoring spring which shall be suitable for 
both methods of operation and the chief object 
of the invention is to overcome this difficulty. 

According to one feature of the invention in 
a two-directional electromagnetically-operated 
step-by-step automatic switch provided with only 
two operating magnets and adapted to have its 
wipers restored to normal along the path over 
which they were set in response to re-operation 
of the primary magnet, the circuit arrange¬ 
ments of the magnet are such that in all cir¬ 
cumstances the switch wipers are restored to nor¬ 
mal by the re-operation of the primary magnet. 

According to another feature of the invention 
in a two-directional electromagnetically-operated 
step-by-step automatic switch provided with only 
two operating magnets and adapted to have its 
wipers restored to normal along the path over 
which they were set in response to re-operation 
of the primary magnet, the circuit arrangements 
of the magnet are such that in all circumstances 
after the switch has been seized for use the pri¬ 
mary and secondary magnets are operated in turn 
and the primary magnet is again operated before 
the switch is rendered available for further use. 

Still another feature of the invention is that 
in a two-directional electromagnetically oper¬ 
ated step-by-step automatic switch provided with 
only two operating magnets and adapted to have 
its wipers restored to normal along the path over 
which they were set In response to re-operation 


of the primary magnet, after a connection has 
been extended over the switch wipers, a circuit 
is completed for the primary magnet which 
thereupon operates to restore them to nor mal 
5 The invention will be better understood from 
the following description of one method of carry¬ 
ing it into effect, reference being had to the 
accompanying drawings comprising Figs. 1 and 
2. These when arranged side by side form a cir- 
10 cuit diagram of a so-called digit-absorbing group 
selector of the vertical and rotary type which 
has access to one or other of two sets of outlets. 
After the switch has been stepped vertically to 
a particular level, it is caused to release thereby 
15 absorbing the first digit while at the same time 
the outgoing leads ajre changed over to a second 
set of wipers. In response to the second digit 
the switch again steps vertically and then hunts 
automatically in the rotary direction for a free 
20 outlet in the appropriate group of the second set 
If the wipers are operated by the first setting 
digit to any other level the switch functions as 
an ordinary group selector and hunts for a free 
outlet in the appropriate group of the first set 
25 Under all release conditions the wipers are re¬ 
stored to normal along the path over which they 
were set. 

Considering now the circuit operation, when 
the calling party’s loop is extended across the 
30 incoming negative and positive conductors, relay 
A operates over its outer windings in series and 
at armature a I operates relay B which locks 
over armature &2. A guard earth is thereupon 
applied to the incoming p conductor by way of 
35 armature bl whilst relay ON is operated by way 
of its lower winding over armature &3. Relay 
ON upon operating energises relay C over its 
lower winding by way of armature on 2 , contacts 
NR3, armature b5 and resistance YC to battery, 
40 completes a holding circuit for relay A at arma¬ 
tures onZ and cm4 independently of armatures 
c2 and c3 and at armature onb completes a cir¬ 
cuit to light the supervisory lamp LP which is 
connected to battery over common conductor 
45 12 by way of equipment which is arranged to give 
an alarm if the switch fails to step off-normal 
and operate relay H within a predetermined 
period. Assuming that the switch is functioning 
as a first selector, the middle winding of relay A 
50 is now connected at armature on 8 to an earthed 
dial tone transformer over co mm on lead 11 , so 
that dial tone is applied to the incoming speaking 
leads by induction from the middle winding of 
relay A to the two outer windings in order to in- 
65 form the calling party that he may commence 






2 2,262,446 


to dial. Relay C at armature c5 prepares the 
impulsing circuit for the vertical magnet VM, the 
magnet however being non-operative in series 
with relay B. while at armature c€ relay C com¬ 
pletes a locking circuit for itself which is inde- r> 
pendent of the vertical magnet interrupter con¬ 
tacts rx 

On reception of the first train of impulses, 
relay A responds and each time it releases a cir¬ 
cuit is completed to energise the magnet VM as l r * 
follows: earth, armatures b2. at and onl, the 
low resistance upper winding of relay C in par¬ 
allel with a spark quench resistance YA, arma¬ 
ture c5. magnet VM to battery and accordingly 
the switch wipers are raised to the level corre- 1" 
speeding to the digit dialled. During the im¬ 
pulse train relay B is intermittently short-cir¬ 
cuited at armature al but this relay remains 
operated due to the slugging effect of the short- 
circuiting. The presence of metal rectifier MRA 2* 
in the energising circuit of relay B prevents the 
slowing down of the magnet operation which 
would otherwise result by the direct connection 
of a comparatively low value non-inductive re¬ 
sistance YB in parallel with its winding. It will 23 
be readily understood that neither the vertical 
magnet nor relay C will hold operated in series 
with relay B and moreover the inductance of the 
latter relay is such that it has no appreciable 
effect on the magnet performance. SO 

On the first vertical step the off-normal springs 
are mechanically operated and at contacts Nf 
relay H is operated by way of its middle winding 
in a circuit including armature c6, contacts NPI, 

NR I and Nf. armature onl and contacts NR2. S5 
Relay H thereupon at armature hi connects its 
right-hand winding to the test wiper PI. at arma¬ 
ture hS short-circuits the lower energizing wind¬ 
ing of relay C so that the slugging effect thus 
produced enables relay C to hold operated dur- 40 
ing the train of impulses which intermittently 
energise its tipper winding and at armature hi 
disconnects the lamp IP and completes a lock¬ 
ing circuit for relay ON over its lower winding. 

Assuming first that the wipers have been raised 4f> 
to an ordinary level, that is. a level not set aside 
for digit absorption, the normal post springs NP 
will not be operated and the switch will function 
as an ordinary group selector. 

At the end of the impulse train, relay A re- 00 
Tnnirre steadily operated and maintains relay B 
while after a short interval relay C releases and 
completes an energising circuit for the rotary 
magnet RM as follows: earth by way of delayed 
alarm equipment on to the common lead 10. test 5ft 
jack springs T2. armature onS, rotary magnet 
interrupter contacts rm, armatures A6 and c4, 
magnet RM to battery. The wipers are there¬ 
upon advanced into engagement with the first set 
of contacts in the level selected and the rotary GO 
magnet interrupter contacts are opened. The 
rotary off-normal springs are operated on the 
first rotary step and at contacts NR I the opera¬ 
tion of relay ON is made dependent on armature 
HA while dining the transit time of contacts 05 
NR2 relay H remains held by way of its left-hand 
winding in parallel with the magnet RM before 
the contacts rm open. 

If the test wiper PI encounters an engaged 
outlet, which is indicated by the presence of earth 70 
or booster battery potential, relay H will be held 
operated over its right-hand winding by way of 
armature Al. 11th step cstm contacts S2, arma¬ 
ture dot the wiper PI and the disconnection 
of its original holding circuit over its left-hand 75 


and middle windings by the interrupter contacts 
rm is therefore without effect. The rotary mag¬ 
net de-energises however and on the closure of 
its interrupter contacts the magnet is re-ener¬ 
gised to advance the wipers to the second set of 
contacts In the level selected. This stepping 
operation continues automatically until an idle 
outlet in the group is reached, or alternatively 
the wipers are advanced to the 11th position. 

If the PI wiper encounters a free outlet, that 
is, one unmarked by earth or booster battery po¬ 
tential, relay H will quickly restore and at arma¬ 
ture A6 further opens the magnet driving circuit 
whilst the selected outlet is immediately busied 
from earth over armatures hi, hS and dai and 
the PI wiper. The holding circuit for relay ON 
is now disconnected at armature hi and this re¬ 
lay releases whereupon relay C is re-operated in 
the circuit: earth, interrupter contacts vm, nor¬ 
mal post contacts NPI, lower winding of relay 
C, armature cm2, rotary off-normal contacts NR3. 
armature b5, resistance YC to battery. Relay C 
thereupon at armatures c2 and c3 disconnects 
relay A and switches the incoming speaking 
leads by way of armatures dal and daZ to the 
first set of negative and positive wipers. Relay 
A upon releasing at armature a I short-circuits 
relay B and during the release time of the latter 
relay, relay H is re-operated from earth, arma¬ 
tures b2, al, onl and c4, contacts-NR2, middle 
winding of relay H to battery. Meanwhile the 
loop extended over the negative and positive 
wipers operates the A and B relays in the suc¬ 
ceeding selector, whereupon a guard earth is re¬ 
turned over the P lead to maintain relay H by 
way of its right-hand winding when relay B re¬ 
leases after its slow period. 

In response to the dialling of the second and 
subsequent digits, trains of impulses are trans¬ 
mitted over the first set of negative and positive 
leads to succeeding switches to route the call to 
the wanted party. 

If all outlets in the level selected prove busy, 
the wipers are rotated to the 11th position where 
the cam springs are mechanically operated and 
at contacts S2 the holding circuit for relay H 
over its right-hand winding is disconnected. 
Relay H now releases as described previously, 
opens the magnet driving circuit, releases relay 
ON and reoperates relay C. Armatures c2 and 
c3 thereupon switch the incoming leads as be¬ 
fore through to the negative and positive wipers, 
which however now connect by way of the multi¬ 
plied 11th step contacts back again to the outer 
windings of relay A which therefore remains held 
over the incoming loop and maintains relay B. 
Cam contacts SI connect up the busy tone trans¬ 
former over common lead 13 to the middle wind¬ 
ing of relay A whereupon busy tone is induced 
in the outer windings and is applied in a bal¬ 
anced circuit to the incoming speaking leads. 
Cam contacts S2 extend earth from armature 
hi over armature dai to the test wiper PI to 
operate an overflow meter which may be con¬ 
nected to the 11th outlet of that particular level 
for traffic observation purposes. 

Considering now the case in which the first 
digit dialled raises the switch wipers to a level on 
which discrimination takes place, the normal post 
springs are mechanically operated by the switch 
shaft when this level is reached. On release of 
relay C In the normal manner, an energising 
circuit for the rotary mafcnet RM Is completed at 
armature c4 as before and as a result the wipers 
are advanced into engagement with the first out- 
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let. Since this particular level is set aside for 
absorption of the first digit, the first outlet there¬ 
on cannot be utilised and it is therefore arranged 
to leave the P contact associated with this par¬ 
ticular set disconnected in order to cause the 
switch to be released by way of the path over 
which it was set. On this level therefore, since 
the PI wiper encounters no potential, relay H 
releases in the usual manner and at armature M 
disconnects the magnet energising circuit, while 
at armature M relay ON Is released. Owing to 
the opening of contacts NPI, relay C is not op¬ 
erated In this case and moreover a circuit is 
completed for the vertical magnet from earth, 
armature dab, normal post contacts NP2, arma¬ 
tures b4 and hi, off-normal contacts N2, arma¬ 
ture c5, vertical magnet to battery. The vertical 
magnet pawl when operated is arranged to engage 
with an extension arm of the rotary detent and 
move it out of engagement with the rotary ratchet 
member so as to initiate the full release of the 
switch along the path over which it has been 
set, for instance by the use of a pivoted vertical 
ratchet member in the manner described in Brit¬ 
ish Specification No. 399,815, complete accepted 
Oct. 11, 1933. This arrangement reduces the re¬ 
lease time to a minimum and enables the switch 
to be satisfactorily released in an interdigital 
period. During the release operation the ver¬ 
tical magnet interrupter contacts vm in the oper¬ 
ated position maintain the energising circuit for 
the vertical magnet independently of the normal 
post contacts NP2 which open as soon as the 
switch commences to restore vertically and these 
contacts vm also ensure that relay ON is not re¬ 
operated until the switch has fully restored to 
normal. When this occurs, all mechanically- 
operated springs are restored to normal condi¬ 
tion and hence the opening of the contacts N2 
removes the short-circuit from the low resist¬ 
ance lower winding of relay DA and this relay 
now operates in series with the vertical magnet 
which remains held in this condition. Relay DA 
at armature da\ locks over its upper winding, 
at armatures dal, dai and dai switches over 
the incoming leads to the second set of wipers, 
at armature da S cuts off the dial tone circuit 
and at armature dab connects earth over con¬ 
tacts NPI and NR I and armature bi to operate 
relay ON by way of its lower winding. Relay 
ON thereupon at armature on2 completes a cir¬ 
cuit for the lower winding of relay C which at 
armature c5 opens the circuit of the vertical 
magnet VM and transfers it to • the impulsing 
circuit in preparation for the second train of 
impulses. 

On the dialling of the second digit, the switch 
steps vertically and then performs an automatic 
rotary search for a free outlet In the manner 
previously described but in this case hunting 
takes place over outlets in a group of the sec¬ 
ond set of lines. It will be noticed that any 
further operation of the normal post springs 
NP is made ineffective at armature dab and 
hence any digit may be dialled as the second 
digit. 

On the release of the connection at the con¬ 
clusion of conversation, earth is removed from 
the P conductor at the controlling succeeding 
switch in the train thereby releasing relay H. 
This relay thereupon at armature hi opens the 
holding circuit of relay C and at armature hi 
prepares an energising circuit for the vertical 
• magnet VM. This circuit is completed re¬ 


lease of relay C from earth supplied to common 
conductor 10, test jack springs T2, armatures 
M and hi, off-normal contacts N2, armature 
c5, magnet VM to battery. Accordingly in the 
5 manner previously described the energisation of 
this magnet initiates the release of the switch 
along the path over which it has been set. When 
the switch wipers reach the normal position, the 
off-normal contacts N2 are again opened and 
10 disconnect the magnet energising circuit and 
the switch is then available for further use. 

At the commencement of release a momentary 
unguard period on the incoming P conductor 
represented by the sum of the release times of 
15 relays H and C is provided to enable preceding 
switches to restore. On the release of relay 
C following that of relay H, earth is applied 
over off-normal contacts N3 and armature cl 
to the Incoming P conductor to guard against 
20 seizure during release. When the switch reaches 
normal, contacts N3f open and remove the guard¬ 
ing earth thus freeing the switch for further 
use. 

Consideration will now be given to the opera- 
25 tion in cases where the subscriber hangs up pre¬ 
maturely. If this occurs during dialling, relay 
A m a i n ta i ns relay C and the vertical magnet 
during the release time of relay B. On release 
of relay B after its slow period, this circuit Is 
30 opened and after a further short interval relay 
C releases. Thereupon a self-interrupted driv¬ 
ing circuit is completed in the normal manner 
for the rotary magnet RM from the earthed 
common conductor 10 and accordingly the 
35 wipers are rotated until they encounter a free 
outlet or alternatively reach the 11th position 
when relay H releases to cut the driving circuit 
as previously described. On release of relay H. 
relay ON is released in turn while the earthed 
40 common lead 10 is extended over armatures &4 
and hi to energise the vertical magnet and bring 
about the backward release of the switch in the 
manner previously described. If the calling 
party should hang up during the hunting move- 
45 ment, the rotary search will continue until a 
free outlet is encountered when relay H will re¬ 
lease and energise the vertical magnet as before 
to bring about backward release of the switch. 
Should the subscriber hang up without dialling, 
50 the vertical magnet will be energised during the 
release time of relay B and relays C, ON and 
H will also be operated. On release of relay B, 
relay C and the magnet VM are de-energised and 
on release of relay C a self-driving circuit is 
55 completed for the rotary magnet RM and the 
circuit operation then proceeds as described 
above. 

Should a maintenance officer desire to attend 
to the switch, he is able to guard it against 
50 seizure during this time by short-circuiting the 
test jack springs Tl by means of a suitable Unv 
provided for the purpose, whilst the removal of 
the link from the test jack springs T2 enables 
him to manually step the switch vertically and 
55 rotate it as desired. After the inspection or ad¬ 
justment is completed, the switch may be re¬ 
stored to normal by the re-insertion of the »wir 
into springs T2 and then freed for further use 
by removal of the link from springs Tl. If the 
70 switch has only been stepped vertically, the clo¬ 
sure of the off-normal contacts Nl brings about 
the operation of relay ON by way of its upper 
winding and this relay in turn energises relay H 
over its middle winding. Hence on the re-inser- 

75 tlon of the Intn thd «nHnw T) a wlfJn. 
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terrapted driving circuit is completed for the 
rotary magnet from the earthed lead 10 and re¬ 
lease subsequently takes place in the manner 
just described. If the switch wipers have been 
rotated into the bank, on re-insertion of the 
release link since relays ON and H are already 
normal < their operating circuits having been 
broken by the operated rotary off-normal con¬ 
tacts NRI > the vertical magnet VM will be ener¬ 
gised immediately to bring about the release. 

A test burner connected to test jack springs 
TO over common lead 14 and armature dal en¬ 
ables'the set of wipers in use to be determined 
without removing the dust cover from the switch. 

We claim: 

I. In an automatic switch for extending con¬ 
nections over any of a plurality of lines respon¬ 
sive to the receipt of impulses, wipers, means 
adapted to initially move said wipers to give them 
access to certain of said lines, means adapted to 
then move said wipers to select one of said cer¬ 
tain liTw* , and means responsive to the seizure of 
said switch and the subsequent initiation of the 
release thereof without transmitting impulses 
thereto for first operating said first means, then 
operatmg said second means and finally reoper¬ 
ating said first means. 

1 In a drop back switch, wipers having a nor¬ 
mal position, a plurality of groups of lines ac¬ 
cessible to said wipers, stepping means for mov¬ 
ing said wipers to select a group of lines, a second 
stepping means for moving said wipers to select 
a line in the group thereby to enable a connec¬ 
tion to be extended over the wipers and that line, 
means for automatically reoperating said first 
stepping means to cause the wipers to be restored 
to their normal position whenever a predeter¬ 
mined group of lines is selected, and means for 
also reoperating said first stepping means to 
cause the wipers to be restored to their normal 
position responsive to the release of a connection 
extended over said wipers. 

3. In a switch wherein wipers which have a 
normal position and which are moved therefrom 
responsive to impulses comprising a first digit 


sometimes extend a connection over a line of the 
group designated by that digit and at other times 
are restored to their normal position to be moved 
therefrom responsive to additional impulses com- 
5 prising a second digit to extend a connection 
over a line of the group designated by the second 
digit, impulse operated means for moving said 
wipers to give them access to the lines of a par¬ 
ticular group, means for then moving said wipers 
10 into association with a line of that group, means 
for at times initiating the restoration of the 
wipers after said first digit, and means for ini¬ 
tiating the restoration of the wipers responsive 
to the release of a completed connection, said 
is last two means effective to reoperate said impulse 
operated means to cause the wipers to be re¬ 
stored. 

4. In a switch having two wiper sets and 
wherein responsive to the receipt of impulses 

20 comprising a certain digit a connection is ex¬ 
tended over one wiper set and a line of the group 
designated by that digit and responsive to the 
receipt of impulses comprising a different digit 
followed by impulses comprising a second digit 
o', a connection is extended over the other wiper set 
and a line of the group designated by the second 
digit, impulse operated means for moving the 
wipers from their normal position to give them 
access to the lines of a particular group, means 
30 for moving the wipers into association with a 
line of that group, means for extending a con¬ 
nection over the wipers and that line, and means 
responsive to the release of the connection for 
reoperating said impulse operated means to cause 
*-*> the wipers to be restored to their normal position. 

5. In a switch as claimed in claim 4, wherein 
the wipers are moved from their normal position 
responsive to impulses comprising either said 
certain digit or said other digit, means effective 

40 responsive to the receipt of impulses comprising 
only said certain digit for reoperating said im¬ 
pulse operated means to cause the wipers to be 
restored to their normal position. 

CHARLES EDMUND BEALE. 

45 IDRIS TREVOR RICHARDS. 
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The present invention relates to telephone 
systems having a plurality of exchanges adapt¬ 
ed for automatic operation and in particular to 
such telephone systems in which outgoing con¬ 
necting paths leading in various main traffic 5 
directions over intermediate exchanges are at 
the calling subscriber’s disposal for setting up 
calls to the wanted exchange. 

In order to be able to utilize all the con¬ 
necting paths over which a wanted exchange H> 
can be reached, it is known for a hunting switch 
automatically to search for a free connecting 
line in another main traffic direction in the 
event of the preferred connecting line outgoing 
in a particular main traffic direction being en- 15 
gaged, the wanted call being also able to be es¬ 
tablished over the free connecting line. 

Moreover, it has also been proposed that when 
establishing a call over one or more intermedi¬ 
ate exchanges a connecting path established ?0 
from one to another intermediate exchange 
should be released if all the outgoing connect¬ 
ing lines in the desired direction which can be 
reached over this intermediate exchange are en¬ 
gaged. The connection is then established au- - 3 
tomatically over another exchange. 

TTie present invention now enables all the 
outgoing connecting paths in various main 
traffic directions which come into question for 
setting up a call to be utilized in that in the ex- 30 
change (the starting exchange) from which the 
connecting paths outgoing in various traffic di¬ 
rections are reached, switching means are pro¬ 
vided which extend a call which can be set up 
over intermediate exchanges lying in different 35 
main traffic directions over a path extending 
through a certain intermediate exchange in the 
event of the outgoing connecting lines which can 
be reached over another of these intermediate 
exchanges being inaccessible without a connec- 49 
tion being established to this latter intermediate 
exchange. 

The starting exchange need, of course, not nec¬ 
essarily be the calling subscriber’s own exchange 
but may be an intermediate exchange lying in <■ 5 
the connecting path of the connection which has 
been established. 

The connections are established in the short¬ 
est time by using the arrangement according to 
the invention because the partial establishment so 
of the connection to an intermediate exchange 
and the release of the latter when the further 
connecting lines extended from this exchange 
are blocked and the fresh establishment of a 
connection in another direction is prevented. 55 


Moreover impulse repeaters, registers and the 
like which enable the connection to be set up 
over another exchange after the release of the 
partially established connection are not re¬ 
quired. 

For characterizing the inaccessibility of the 
outgoing connecting lines from an Intermediate 
exchange in a particular direction a "blocked” 
signal is transmitted from the intermediate ex¬ 
change back to the starting exchange. 

According to the invention the connections are 
set up over secondary switches which railing sta¬ 
tions when initiating calls connect to the con¬ 
necting lines of these] main traffic directions over 
which free outgoing lines from the Intermediate 
exchanges are reached. 

Under the influence of switching means con¬ 
trolled by the “blocked” signal the secondary 
switches can only seize outgoing free connecting 
lines in a particular direction when a call is ini¬ 
tiated. 

By using secondary switches which are pre¬ 
set the connecting path which can be used for 
a connection to be established can always be 
prepared. 

When a connecting path is taken into use the 
connection at the intermediate exchanges is au¬ 
tomatically switched through to the wanted ter¬ 
minal exchange. This is preferably achieved by 
using a plurality of approaches to the outgoing 
connecting lines which are given different digit 
combinations in that when seizing one of these 
approaches a signal peculiar to the wanted ex¬ 
change is transmitted to the next exchange. 

In the drawings some embodiments of the in¬ 
vention are represented to which however the 
invention is not limited. 

All details which are not absolutely necessary 
for the understanding of the invention have been 
omitted. In the embodiments one-way connect¬ 
ing lines can also be used. 

Fig. 1 shows diagrammatic&lly and without 
circuit details a telephone system having five ex¬ 
changes VStA, VStB, VStC, VSfD and VS tK 

Figs. 2 and 2A show the devices in the exchange 
VStA for outgoing traffic to the exchange VSfB. 

Fig. 3 shows the devices in the exchange VStB 
for incoming traffic from the exchange VStA and 
outgoing traffic to the exchange VStC. 

Fig. 4 shows the devices in the exchanges VStC 
and VStD. 

Fig. 5 shows the devices in the exchange VStA 
for traffic to the exchange VStE and the devices 
in the latter exchange. 
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Figs. 6 and 7 show the circuits of the second¬ 
ary switches. and 

Fig. 8 an arrangement in which a temporary 
"blocked" signal is transmitted to the starting 
exchange. I 3 

I* Ka^jc K.\Tiun.mixkirT of* im: Connection as 

era Fig. 1 

Each exchange of the system has a definite 
characterizing number which has to be dialled io 
by the calling subscriber independent of the ex¬ 
change in the system to which the wanted sub¬ 
scriber belongs. The characterizing numbers for 
the exchanges VStA. VStB. VStC, VStD and 
VStE are the digits 2, 3. 4. 5 and 6 respectively. 13 

From the exchange VStA to which it will be 
assumed the calling subscriber Tnl is connected, 
the exchanges VSfC and VStD can only be 
reached over the intermediate exchange VStB 
or the intermediate exchange VStE. The con- 20 
necting path over the intermediate exchange 
VStB is preferably to be used. Only if this con¬ 
necting path is inaccessible calls to the ex¬ 
changes VSfC and VStD are set up over the 
connecting path via exc h a ng e VStE. 25 

The call from subscriber Tnl to the sub¬ 
scriber 2355 connected to his own exchange VStA 
is set up over the group selector GWal (second 
level) gro up selector GWal? (third level) and 
the selector LWa (fifth level and fifth con- 30 
tact). 

For establishing a connection to the subscriber 
3764 who is connected to the exchange VStB. the 
group selector GWal is raised to the level 3 cor¬ 
responding to the characterizing digit 3 for the 35 
exchange VStB and searches in this level for the 
approach to a free connecting line VLI asso¬ 
ciated with the exchange VStB. Other ap¬ 
proaches to the connecting lines VLI which are 
also used for calls to the exchanges VStE and 40 
VStD may be reached over the levels 4 and 5 of 
the group selector GWal corresponding to the 
digits 4 and 5 of these exchanges. In each ap¬ 
proach there is disposed a secondary switch 
which is preferably pre-set. 45 

After the group selector GWal has been set, 
switching means become operative in the repeat¬ 
er UeAl of the connecting line VLI and trans¬ 
mit a over the connecting line VLI which 

connects up the branch of the connecting line 50 
VLI which passes over the secondary switch 
MWb3 in the repeater UeB I in the exchange 
VStB. The secondary switch MWfc>3 is also pre¬ 
set. The subscriber Tr„37S4 is reached by the 
corresponding setting of the group selector 55 
GWb3 and a fin*) selector which is not shown. 

A to subscriber 5725 who is connected to 
the exchange VStD is established. The group se¬ 
lector GWal is set on the fifth level and seized 
approach to the connecting line VLI in which 60 
is connected the secondary switch MWa5. In 
the repeater UeAl a signal peculiar to the ex¬ 
change VStD is applied to the connecting line 
VLI. In repeater UeB I the approach to the con¬ 
necting line VL3 containing the secondary switch r, - J 
MWb5 is coupled with the connecting line VLI. 
Switching means in the repeater UeB2 transmit 
the sign*) characterizing the exchange VStD over 
the outgoing connecting line VL3, this causing 
the connecting line VL3 to be connected via the 
secondary switch MWc5. to the connecting line 
VL4. in repeater UeCI. A calling impulse is now 
transmitted from the repeater UeC2 to the want¬ 
ed exchange VStD and this in the repeater UeDI 73 


of the exchange VStD causes the connecting line 
VL4 to be switched through to the secondary 
switch MWc£5 and thus to the group selector 
GWc£3. The connection to the subscriber 5725 
is completed by setting the group selector GWd3 
on the seventh level and the final selector cn the 
fifth contact of the second level. 

Calls proceeding from the exchange VS£A to 
the exchange VStE pass over the secondary 
switch MWal 6 , the repeater UeA and the con¬ 
necting line VL5 after the group selector GWal 
has been set on the sixth level. The repeater 
UeA2 transmits the signal peculiar to the ex¬ 
change VStE over the connecting line VL5 and 
this causes the connecting line VL5 to be cou¬ 
pled with the group selector GWe3 in the in¬ 
coming repeater UeEI. Through the transmis¬ 
sion of the further numerical impulse trains in 
accordance with the wanted subscriber’s num¬ 
ber. the connection is completed. 

The progress of calls when there are no lines 
accessible between the two exchanges will now be 
considered. 

All the connecting lines VLI between the ex¬ 
changes VStA and VStB are blocked. 

When the characterizing signal for this condi¬ 
tion becomes effective the secondary switches 
MWa3, MWa4 and MWa5 are set on an over¬ 
flow contact iiJcZ, iikl, and wk5 respectively. To 
each overflow contact is connected an approach 
to connecting line VL5 leading to the exchange 
VStE. In- each of these approaches there is dis¬ 
posed a pre-set secondary switch for example in 
the approach reached over the overflow contacts 
iik3 of the secondary switch MWk3 and which 
characterizes the exchange VStB, the secondary 
switch MWal3; in the approach over the over¬ 
flow contact uk4 of the secondary switch MWa4 
which characterizes the exchange VStC, the sec¬ 
ondary switch MWal4, and in the approach 
reached over the overflow contact uk5 and which 
is associated with the exchange VStD. the sec¬ 
ondary switch MWal5. 

If with the connecting paths in this condition 
a call is initiated to the subscriber 3714 of the 
exchange VStB the calling subscriber is con¬ 
nected to the connecting line VL5 over the sec¬ 
ondary switches MWa3, MWal3 and the repeater 
UeA2 after the group selector GWal has been 
set. Through the transmission of the exchange 
characterising digit of the exchange VStB from 
the repeater UeA2 to the repeater UeEI, the sec¬ 
ondary switch MWe3 in the latter is connected 
up. In the repeater UeE3 a signal is applied to 
the connecting line VL 6 leading to the exchange 
VStB which causes the switching through on to 
the secondary switch MWbl3 which stands on 
the line to a free group selector GW&3. 

If when setting up a call to the subscriber 
Tn5T25 of the exchange VStD all the connect¬ 
ing lines VStA and VStB are engaged, the call¬ 
ing subscriber Tnl is connected to the connect¬ 
ing line VL4 over the secondary switches MWa5 
and MWal5 and the repeater UeA2 after the 
group selector GWal has been set on the fifth 
level. The signal characteristic of the exchange 
VStD is connected to the connecting line VL5 
in the reDeater UcA2. This causes switching 
through to the repeater UcE2 in the repeater 
UeEI over the approach to the secondary switch 
MWe5 associated with the exchange VStD. 

It will be assumed that connecting lines VLS 
run directly from the exchange VStE to the ex¬ 
change VStD. In the repeater UeE2 a call 
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initiating impulse is applied to the seized con¬ 
necting line VL8 and causes the switching 
through on to a free group selector GWd3 In the 
exchange VStD. 

If no connecting lines VL8 are provided be¬ 
tween the exchanges VStE and VStD the re¬ 
peater UeE2 is dispensed with. Calls to the ex¬ 
change VStS from the exchange VStE are set up 
over the intermediate exchange VStC. The 
secondary switch MWe5 is then disposed in an 
approach (shown dotted) characterizing the ex¬ 
change VStD, to the repeater UeE4 and thus to 
the connecting line VL7. 

In the repeater UeE4 when this is seized over 
the secondary switch MWe5 the signal charac¬ 
teristic of the exchange VS£D is applied to the 
connecting line VL7 whereby switching means in 
the repeater UeC3 causes the line to be switched 
through to the secondary switch MWc 15 and thus 
to the repeater UeC2. Prom the latter a call 
initiating impulse is transmitted to the exchange 
VStD over the connecting line VL4. 

If connecting lines VL8 are provided calls pro¬ 
ceeding to the exchange VStD can be extended 
over the connecting path over the connecting 
lines VL7 and thus via the exchange VStC in 
the event of the lines VLB being inaccessible. 
This can be brought about by the secondary 
switch MWe5 on being set on an overflow con¬ 
tact seizing an approach to a connecting line 
VLI in which is disposed a pre-set secondary 
switch in the same way as in the case of the 
outlets from the overflow contacts of the sec¬ 
ondary switches MWa3, MWo4 and MWa5 in the 
exchange VStA. 

In the event of the connecting lines VL7 being 
busy, connections to the exchanges VStD and 
VStC can be extended over the lines VL6 and 
the exchange VStB. In this case the secondary 
switches MWe5 and MWe4 would be set on ap¬ 
proaches characterizing the exchanges VStD and 
VStC to the connecting lines VLB, which ap¬ 
proaches are connected to overflow contacts. 

If in the outgoing connecting paths from the 
exchange VStA which are to be used in prefer¬ 
ence for calls to the exchange VStC and VStD 
over the intermediate exchange VStB there are 
free connecting lines VLI available between the 
exchanges VStA and VStB but all the lines VL3 
outgoing from the exchange VstB or the lines 
VL4 leading from the exchange VStC to VStD 
are inaccessible, connections to the exchanges 
VStC and VStD are immediately extended over 
a connecting path leading in another main traffic 
direction over which the desired exchanges VStC 
and VStD also can be reached without a con¬ 
nection being established to the exchange VStB. 
In the present case the connecting path in ques¬ 
tion will be that over the exchange VStE. 

All the connecting lines VL3 connecting the 
exchanges VStB and VStC are inaccessible. 

Over the connecting line VLI or a signalling 
lead common to all the connecting lines VLI a 
“blocked” signal is transmitted from the ex¬ 
change VStB to the exchange VStA. The result 
of this is that switching means are influenced 
in the repeater UeAl and cause the secondary 
switches WMa4 and WMo5 to be set on over¬ 
flow contacts Uki and iik5. Secondary switch 
MWa3 is not influenced since the connecting 
lines VLI are still accessible for calls to the ex¬ 
change VStB so that a diversion of this traffic 
over the exchange VStE is not necessary. The 
establishment of calls to the exchanges VStC 


and VStD takes place in the same way as when 
the connecting lines VLI were busy. 

If when the connecting lines VLI—VLI are 
free all the connecting lines VL4 between ex- 
5 changes VStC and VStD are inaccessible a 
"blocked” signal is transmitted from the ex¬ 
change VStC to the exchange VStB and from 
this exchange to the exchange VStA. A special 
relay arranged in this exchange causes only the 
10 secondary switch MWa5 to be set on the over¬ 
flow contact uk5 and thus on the approach to 
the connecting line? VL5 to the exchange VStE. 
The secondary switches MWa4 and MWo3 are 
not influenced by this “blocked” signal. 

15 Calling subscribers of the exchange VStA can 
establish calls to the exchange VStD by way of 
auxiliary connecting path over the exchange 
VStE in the manner described above. 

In a similar way to the subscribers of the 
20 exchange VStA the subscribers of the other ex¬ 
changes of the system can use outgoing con- . 
necting paths in other main traffic directions by 
using the devices shown in the exchange VStA 
in the event of this connecting lines in a par- 
25 ticular direction being inaccessible irrespective of 
whether these are the lines proceeding from the 
subscriber’s own exchange or from an interme¬ 
diate exchange over which the call is to be 
established. 

30 It was assumed that for all calls to the ex¬ 
changes VStC and VStD the connecting path 
over the intermediate exchange VStB was pref¬ 
erably to be used. The system can also be ar¬ 
ranged so that call? to the exchange VStC pref- 
35 erably pass over the intermediate exchange 
VStB while for calls to the exchange VStD the 
connecting path passing over the intermediate 
exchange VStE is preferably to be used. In this 
case calls to the exchange VStC could be ex- 
40 tended over the auxiliary path over the exchange 
VStE and calls to the exchange VStD over the 
auxiliary path over the exchange VStB. 

In a similar manner to that in which calls to 
subscribers of the exchanges reached over the 
45 connecting line VLI can be extended over the ex¬ 
change VStE if all these lines are busy, so in the 
event of all the lines VL5 being busy calls to the 
exchange VStE can be set up over the exchange 
VStB. In this case the secondary switch MWalS 
50 would be set on an overflow contact on the recep¬ 
tion of the “blocked” signal to which contact is 
connected an approach to connecting lines VLI 
characteristic of tike exchange VStE. 

II. Connections Between the Subscriber Tnl 
(VStA) and TN5725 (VStD) Over the Exchange 
VSfB (Figs. 2 and 4) 

The secondary switch MWoS in the approach 
to the connecting! lines VLI characterizing the 
ft0 exchange VStD is pre-set. Relay Ta5 energizes 
over: positive, winding n of relay Tal, contact 
Iar5. winding I of relay Ta5. wiper and contact 
of the secondary switch MWo5, relay Ca5. con¬ 
tacts icat, 3ua4, 4aal, %chl and negative. In 
-• 6 this circuit on account of the high resistance of 
winding I of relay To5, relay Ta5 does not en¬ 
ergize. Over contact 7to5 the circuit of magnet 
DA5 of switch MA5 is broken and at contact 
8£a5 the seizing circuit over the switch MWa5 and 
thus that for the connecting line VLI is pre¬ 
pared. When the test wiper of the group selector 
GWal which is set on the fifth level by the first 
digit dialled by the subscriber, finds the sec¬ 
ondary switch'MWaS when seeking for a free 
75 connecting line VLI, the testing circuit is com- 
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pJeted ever: positive, windings I and n of relay 
PI. wiper and contact in the group selector 
GWo!, contact 8fa5, winding I of relay Ro5, con¬ 
tact fra 5, winding n of relay Ra5 and negative. 
Both relays PI and Ra5 energize. The relay PI 
brings the group selector to rest in the known 
way. switches the speaking leads through and at 
contact 10 ? I short-circuits the high resistance 
winding I. Relay Rc5 closes its contact I Ira5 
and then opens contact Ira5. It switches the 
speak.ng leads through at contacts I2ra5 and 
llraS and by opening contact Sra5 disconnects 
winding IL In the circuit over positive contact 
Itpl. winding n of relay PI. wiper and contact 
of the group selector GWal. contact 8fa5. wind¬ 
ing I of relay RaS. contact Ilra5. winding I of 
relay T5. wiper and contact of the secondary 
switch MWcS. relay Cc5. contacts 2Ca5. 
3*c4. 4aa5 and Scfcl set up on the closing of 
contact llroS. relay CoS energizes. It locks up 
at contact I4ca5 in a circuit passing over relay 
CAI and opens contact 2caS. Relay Chi discon¬ 
nects the free potential (negative), at contacts 
Schl whereby the testing relays Ta5 of all free 
secondary switches standing on the contact line 
VLI. i. e„ for example the test relays Ta4 and 
Ts3 cf the secondary switches MWa4 and MWa3 
are deenergized. These secondary switches arc 
pre-set on other free connecting lines VLI. 

The repeater UeA! of the connecting line VLI 
has three approaches corresponding to the three 
exchanges VSfB. VSfC and VSfD which can be 
reached over the connecting line VLI and to 
^-hich different numbers are allotted as has ap¬ 
peared already from the description of Fig. 1. 
When one of these approaches is seized the con¬ 
nection is automatically switched through at the 
incoming end of the connecting line, in that di¬ 
rection which is characterized by the approach 
seized. For promoting this switching through al¬ 
ternating c u rre n t of a particular frequency is 
temporarily connected in the repeater UeA I to 
the connecting line VLI. The connection takes 
place on the energizing of the seizing relay Ca 
associated with the approach seized. This char¬ 
acterizing current is disconnected by a relay CA2 
which is slow-to-operate and which is connected 
up at contact IScfcl by relay C/rl. 

Since in the present case the approach char¬ 
acterizing the exchange VSfD was seized over 
the secondary switch MWc.5. the relay Ca5 by 
closing contact IScaS has connected the alter¬ 
nating current source WQ in bridge across the 
leads of the connecting line VLI. Only relay 
We5 of the junction controlling device .is ener¬ 
gized in the repeater UeBl in the exchange VStB, 
Fig. 3. by alternating current flowing over the 
connecting line VKI and this switches on the 
“switch-through’* relay D«5 at contact 17toe5. 
The relays We3 and We4 do. not energize in re¬ 
sponse to the alternating current WQ5 charac¬ 
terizing the exchange VSfD. 

Before proceeding with the description of the 
further switching operations in the exchange 
VSfB the switching operations in the exchange 
VStA consequent on the connection of the alter¬ 
nating current source WQ5 will be explained: 

On the energizing of relay Chi connected by 
tiie seizing auxiliary relay CAI at contact I fch I, 
the source WQ5 of alternating current is dis¬ 
connected from the connecting line VLI by the 
opening of contacts IRcft.2 and I9cb2. The speak¬ 
ing leads are switched through at contacts 20c7i2 
and 2 lcA 2 . 

After the speaking leads have been switched 
through in the group selector GWal and the sec¬ 


ondary switch MWa5 the bridge relay AI energizes 
in the known way over a bridge across the speak¬ 
ing leads established at the impulse repeater in 
the group selector GWal. It closes its contact 
5 2 2a I and thereby energizes the slow release relay 
VI. At contacts 23a! and 24 eI the speaking 
leads of the connecting line VLI are finally 
switched through. 

In the exchange VStB the “switchthrough” 
10 relay Du5 connects the approach characterizing 
the exchange VSfD to the connecting line VL3 
in which the secondary switch MWb5 is disposed 
by closing contact 27du5. At contact 28du5 it 
prepares a locking circuit at contact 29du5 
15 switches on the slow-to-energize relay Fb which 
on energizing disconnects the junction control¬ 
ling device comprising relays We3, We4 and We5 
by opening contacts 30/b and 31/b. and switches 
the speaking leads through at contacts 32/b and 
20 33/b. In the direct current circuit set up over 
the choke coil Dr I (Fig. 2> the bridge relay A3 
<Fig. 3) energizes and switches on the slow-re- 
lease relay V3 which at contact 35 e 3 completes 
the locking circuit for relay D?(5 prepared at 
05 contact 28du5. The speaking leads are switched 
through at contacts 37a3 and 38a3. 

The secondary switches <MWb5 and MWM) 
in the exchange VSfB are pre-set as those in the 
exchange VSfA. Thus the secondary switch 
3 Q MW65 for example is standing on the free con¬ 
necting line VL3 shown in the drawring. Relay 
Tb5 which holds the circuit of the rotary magnet 
Db5 open at contact 39fb5 is energized over: 
positive, winding n of relay T&5. contact 40rb5. 
35 winding I of relay Tb5, wiper and contact of the 
swritch MWb5. relay Cb5, contacts 4lcb5 and 
42c/z3 and negative. In this circuit relay Cb5 
does not energize on account of the high resist¬ 
ance of winding n of relay Tb5. The seizing 
40 circuit of the secondary switch MWb5 is pre¬ 
pared at contact 43fb5 and is completed on the 
closing of contact ZlduS; positive, contacts 
27du5, 43fb5, winding I of relay Re 5, contacts 
44rb5, wrinding n of relay Rb5 and negative. 
45 Relay Rb5 closes its contact 45rb5 and thereupon 
opens its contact 40rb5 and also contact 44rb5. 
The speaking leads in the secondary winding 
switches MWb5 are switched through contacts 
46rb5 and 47rb5. 

50 In the circuit over the low resistance windings 
I of relays Rb5 and Tb5 established at contact 
45rb5. relay Cb5 energizes, locks up in a circuit 
passing over relay Cb3, at contact 45cb5 and 
thereupon opens contact 4lcb5. Relay cH3 at 
55 contact 42cb3 breaks the testing circuits of all the 
other secondary switches standing on the seized 
connecting line VL3. These search for another 
free connecting line. Contact 49cb3 is closed for 
a purpose to be explained later. At contact 50cb3 
60 relay C/i4 which is slow to operate is con¬ 
nected up. 

Since the approach to the connecting line VL3 
characterizing the exchange VSfD was seized 
the alternating current WQ5 characterizing the 
65 exchange VSfD is connected up through the 
energizing of relay Cb5 at contact 36cb5. This 
alternating current influences the junction con¬ 
trolling device bridge across the connecting line 
VL3 in the exchange VSfC (Fig. 4). Only the 
70 relay Wei5 energizes and this switches on the 
“switch-through” relay Du 15, at contact 5 lew 15 
and this in turn prepares a locking circuit for 
itself at contact 52dul5, switches on the slow-to- 
operate relay *Fc at contact 53dul5 and closes 
7® the seizing circuit (not showm) for the secondary 
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switch MWc5. When the relay Pc pulls up its 
armature the junction controlling device with 
the relays Wei 5 and We 14 is disconnected at 
contacts 54/c and 55/c, and at contacts 56/c and 
57/c the speaking leads are switched through. 

In the exchange VSfB, Pig. 3, the source WQ5 
of alternating current which was connected at 
contact 36ci>5 is disconnected by the slow-to- 
operate relay Chi, which was operated on the op¬ 
eration of relay Ch3, by the opening of contacts 
58cA4 and 59c7i4. 

After the speaking leads have been switched 
through in the repeater UeCI at contacts 56/c 
and 57/c the bridge relay A4 is energized in the 
circuit passing over the choke-coil Dr2 in the re¬ 
peater UeDI. It switches on the slow release 
relay V5 at contact 60a4 and at contact 6la4 
switches through the upper speaking lead. The 
lower speaking lead is switched through at con¬ 
tact 62z>5. 

Since the exchange VStD is the last in the 
source the preparatory transmission of a special 
exchange signal as occurs in the preceding ex¬ 
changes through the temporary connection of 
the alternating current source WQ5 is not neces¬ 
sary but may be used if calls are to be charac¬ 
terized in the same way at the terminal exchange 
as in the case of the intermediate exchanges. 

In the present case it is arranged that a call 
initiating impulse is given to the exchange VStD 
by the establishment of a direct current bridge 
across the speaking leads of the connecting line 
VIA. This D. C. bridge contains the choke-coil 
Dr3 over which the bridge relay A5 in the re¬ 
peater UeDI is energized after the connecting 
line VL3 has been switched through at contacts 
6la4 and 62z?5 in the repeater UeCI. The relay 
A5 initiates the switching operations necessary 
for the further establishment of the call. 

When the calling subscriber Tnl transmits 
numerical impulses for setting the switches in 
the exchange VStD the impulses are extended by 
relay AI (Pig. 2) by means of contact 23a I to 
relay A3 (Pig. 3) and from this by means of con¬ 
tact 37a3 to relay A4 (Pig. 4) and from this by 
means of contacts 6la4 to relay A5. Relay AS 
controls the circuit serving to set the group selec¬ 
tor GWd3 and the final selector LWd. 

In the arrangement shown the release of the 
connection and the restoration of the connect¬ 
ing lines used is dependent upon the calling sub¬ 
scriber Tnl. When this subscriber hangs up his 
receiver the circuit over relays PI, Ra5, Ta5, 
Ca5 and Chi is broken by the release relay (not 
shown) in the group selector GWal. Relay Ra5 
breaks the speaking leads. Relays Al, A3, A4 
and A5 release in succession and this results in 
the release of all the connecting devices in the 
exchange. 

III. Establishment of Calls Proceeding From the 

Exchange VSIA When Connecting Lines Ex¬ 
tending From An Intermediate Exchange Are 

1 n accessible 

1. All connecting lines VL4 "between the ex¬ 
changes VStC and VStD blocked 

If all the connecting lines VIA are blocked all 
the relays Ch5 (Pig. 4) are energized. The busy 
relay Br2 is operated over the serially arranged 
contacts 70ch5, 7lch5\ etc., and applies negative 
potential to the overflow contacts of the second¬ 
ary switches MWc5 and MWc5' over contacts 
72br2. All the free secondary switches in the 


approaches to the connecting lines VIA set them¬ 
selves on these overflow contacts. 

Furthermore relay Br2 closes contacts 74br2 
and 75br2 and thereby connects the source WQ2 
5 of alternating current to the leads of the con¬ 
necting line VL3, for transmitting the blocking 
signal. This connection occurs both in the case 
of free and also in the case of engaged connect¬ 
ing lines. 

10 In the previous exchange VStB in the connect¬ 
ing path the relay U05 connected in a bridge be¬ 
tween the connecting line VL3 and earth is en¬ 
ergized by the alternating current WQ2 trans¬ 
mitted over the leads of the connecting line VIA 
15 in parallel. Relay Ui>5 by closing contacts 76ub5 
and 77u55 connects a source WQ2 of alternating 
current to the connecting line VLI. 

In the exchange VStA relay Ua5 energizes in 
response to this alternating current and opens 
20 its contact 4ua5 in the approaches to all the 
connecting lines VLI which are characteristic of 
the exchange VStD. The result of this is that 
the circuits which are maintained by free sec¬ 
ondary switches in the approaches to connecting 
25 lines VLI which are used on calls to the ex¬ 
change VStD are broken. Thus the circuit over 
relay Ta5 of the secondary switch MWa5 is 
broken. It releases and completes the circuit 
for the rotary magnet Da5 at contacts 7ta5. 
30 The secondary switch MWa5 operates until its 
test wiper reaches the overflow contact iik5 to 
which negative potential is connected by contact 
78ua5. Relay Ta5 then energizes over: positive, 
winding n of relay Ta5, contact Ira5, winding I 
35 of relay Ta5. overflow contact iik5, contacts 
78ua5, lead 79, relay Ral5 and negative. 

Relay Ta5 energizes. The secondary switch Is 
brought to rest through the opening of contact 
7ta5. At contact 8ta5 the seizure is prepared by 
40 a group selector CWal. 

In the secondary Switch MWal5 whose circuit 
corresponds to that of the secondary switch 
MWc5, relay Ral5 does not yet energize because 
the resistance of winding n of relay Ta5 is too 
43 great 

The secondary switch MWal5 on which the 
secondary switch MWa5 is now set lies in that 
approach to the connecting line VL5 which is to 
be used for calls to the exchange VStD. 

50 If with the connecting path in this condition 
the subscriber Tnl wishes to set up such a call 
relay Ra5 is energized after the setting of the 
group selector GWa5. It switches the speaking 
leads through at contacts I2ra5 and I3ra5 and 
55 also the blocking lead at contact I trot. In the 
secondary switch MWbl5 relay Ral5 energizes 
in the blocking circuit. It switches through both 
the speaking leads and the blocking lead (con¬ 
tacts not shown) and closes contact 80ral5 
60 which lies in parallel with contact 78aa5 (Fig. 
2 ). The result of the closing of this contact is 
that when a connecting line VIA in the connect¬ 
ing path which is preferably to be used becomes 
free, and relay Ua5 releases, the connection es- 
55 tablished over the secondary switches MWuaS 
and MWual5 in the bourse of being established 
is not influenced. 

In the repeater Uea2 relay Cal 6 energizes in 
the blocking circuit. ! Through the cooperation 
7 q of relay Co 15, CA 6 , Chi, the alternating current 
WQ5 characterizing the exchange VStD is tem¬ 
porarily transmitted. I In the repeater UeEl at 
the incoming end of the connecting line VIA, a 
junction line is energized and couples the incom- 
75 ing connecting line VIA via the secondary switch 



MWeS vith the connecting line VLt leading to 
the exchange D. These operations correspond to 
those described for the establishment of the call 
over the intermediate exchange VStB so that a 
detailed description is not necessary at this point. 5 

After the calling subscriber is connected to the 
exchange VStD the call is completed by the set¬ 
ting of the switches within this exchange. 

If no direct connecting lines VLS are provided 
between the exchanges VStE and VStD the sec- to 
ondary switches MWe5 are disposed in the ex¬ 
change YStE (as indicated in dotted lines) in 
approaches to the connecting lines VL7 which 
lead to exchanges VStC. Any routing of calls 
to the exchange VStD over the exchange VStE 15 
then serves no purpose. If. however, in setting 
up the system connecting lines VLS are provided 
the routing of calls to the exchange VStD over 
the exchange VStE can be provided for from the 
start so that no considerable alteration to the 20 
system will later be necessary. 

In this case when relay Ua5 becomes operative 
which relay characterizes the inaccessibility of 
the connecting lines VL4, the secondary switch 
MWc5 is set on overflow contact. A connecting 25 
line VLS is not seized however since relay UaS 
also causes the secondary switch MWalS to be 
set in the overflow position iikl5 by the opening 
of contact 8lua5 and the closing of contact 
S2 sg 5. In the overflew position «k!5 the busy 30 
signal is connected to the speaking leads and 
this the subscriber hears if he attempts to set 
up a call to the exchange VStD. If later con¬ 
necting lines VLS are provided the ability to es¬ 
tablish calls from the exchange VStD to ex- 33 
change VStE is provided by simply shunting the 
contact SlaoS and disconnecting negative poten¬ 
tial from contact S2aa5. 

If no contact lines VLS are provided between 
the exchanges VStD and VStE and it Is not pro- 40 
posed to provide any later, it is, of course, neces¬ 
sary for the secondary switch MWaS to be set 
an an approach to a connecting line VL5 when 
the connecting lines VLS become blocked and 
relay Ua5 energizes. As may be seen from Pig. 6 45 
relay Uc5 in this case characterizes the special 
overflow contact «Jt5l as free by closing contact 
ITSsoS. the secondary switch becomes set on this 
overflow contact because the relay Ua5 breaks 
its testing contact at contact 4uo5 as already de- so 
scribed. 

If a call to the exchange VStD is initiated 
while the secondary switch MWaS is standing on 
the overflow contact uJtSI. the calling subscriber 
immediately hears the busy signal after the con- 5 s 
necting has been switched through at the group 
selector GWal and at the secondary switch 
MWa5 since the busy signal is applied to the 
speaking leads in this overflow position. 

2 . AIL connecting lines VL3 between exchanges 60 
VStB and VStC blocked 

If all the connecting lines VLS between ex¬ 
changes VStB and VStC are blocked the char¬ 
acterizing signal for the inaccessibility of the out- „ 
going connecting lines VLS from the exchange 
VStC is transmitted over one of the connecting 
lines between the exchanges VStA and VStB for 
example the connecting line VLS. 

Since in this case the relays ChZ in all the JQ 
connecting lines are energized the busy relay 1 
Brl is energized over the serially arranged con¬ 
tacts SScA3. 83cA3' and SScfeS" and connects the 
source WQ2 of alternating current to the two 
leads of the connecting line VL2 in parallel over j§ 


Its contact 85brl and 86brl. In the exchange 
VStA relay UAS energizes and opens the contacts 
in the approaches characterizing the exchange 
VStC and also in those approaches over which 
calls are established to the exchange VStD. This 
last is necessary because when all the connect¬ 
ing lines VL3 are blocked no connection to the 
exchange VStD can be established over the pre¬ 
ferred connecting path. Thus contact 3t/cS in 
the approach over the secondary switch MW<z5 
and 87ua4 in the approach over the secondary 
switch MWaS are open. The contacts 88i:a4 and 
89ua4 are closed and thus "free” potential is ap¬ 
plied to the overflow contacts iikS and iiki of the 
secondary switches MWa5 and MWa4. The sec¬ 
ondary switches MWa5 and MWaS step to the 
overflow position in which the approaches to 
connecting lines VL5 leading to the exchange 
VStE are connected. 

The energization of relay UaS is not influenced 
on the secondary switch MWa3 because calls to 
subscribers of the exchange VStB can still be 
set up. 

If during the time in which the secondary 
switch MWa5 is in the overflow position on ac¬ 
count of the connecting lines VL3 being busy the 
calling subscriber Tn\ wishes to establish a call 
to the exchange VStD, he connects again to a 
free connecting line VL5 over the secondary 
switches MWa5 and MWal5, after dialling the 
characterizing. digit 5. In the repeater UeA2 
the source WQ5 of alternating current is tem¬ 
porarily connected up and influences the junc¬ 
tion controlling device (not shown) in the repeat¬ 
er UeEI. According as to whether connecting 
lines VL8 are available or not the connection is 
either extended directly, from the exchange AStE 
to AStD or via the intermediate exchange VStC. 

If there are no connecting lines VL8 provided 
the secondary switch MWa5 possesses two over¬ 
flow positions iik5l and ufc52 as shown in Fig. 6. 
As explained in the previous section the second¬ 
ary switch is set in the overflow position iik5l 
if calls to the exchange VStD cannot be estab¬ 
lished on account of all the lines VL4 being 
blocked. Over the overflow position Uk52 calls 
to the exchange VStD are extended over the ex¬ 
changes VStE and VStC when the lines VL3 
are busy. When relay UaS energizes the sec¬ 
ondary switch MWa5 is brought to the overflow 
position iik52 by the opening of contact 3ua4 
and the closing of contact I88ua4. To this over¬ 
flow position an approach to the connecting line 
VL5 over the secondary switch MWal5 (Fig. 5) 
is connected. The establishment of a call to the 
exchange VStD then takes place in the manner 
described. 

3. Inaccessibility of the connecting lines extend¬ 
ing from an intermediate exchange in the 
auxiliary connecting path 

If when the connecting lines extending from 
an intermediate exchange in the preferred con¬ 
necting path are engaged the secondary switches 
in the starting exchanges corresponding to this 
traffic direction are brought into the overflow 
position and thus are set on an outgoing con¬ 
necting path in another direction, it may happen 
that the outgoing connecting lines from the in¬ 
termediate exchanges of this auxiliary connect¬ 
ing path are also inaccessible. 

If it is assumed that on account of the con¬ 
necting lines VL3 being busy the secondary switch 
MWaS and MWa5 are set on connecting lines 
VL5 to the exchange VStE. all the connecting 
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lines VL7 and VL 8 which lead from the exchange 
VStE to the exchanges VSfC and VSfD may be 
busy. In this case the blockage of these con¬ 
necting lines can be Indicated in the exchange 
VStA in the same way as the blockage of the 
.connecting lines VL3 and VL4 in the pre¬ 
ferred connecting path. The secondary switches 
MWal4 and MWal5 are then set in the over¬ 
flow positions and the busy signal is transmitted 
to the calling subscriber. 

Alternatively when the secondary switches are 
set on an auxiliary connecting path, one may 
refrain from immediately controlling the sec¬ 
ondary switches in the event of outgoing con¬ 
necting lines from an intermediate exchange in 
this connecting path being blocked, in the event 
of a further auxiliary path no longer being avail¬ 
able. Assume that the secondary switch MWa5 
stands on the approach to the connecting line 
VL5 on account of the connecting line VL4 -be¬ 
ing blocked. ' All the connecting lines VL 8 are 
blocked. A call to the exchange VSfD is initi¬ 
ated and the calling subscriber is switched 
through to the secondary switch MWe5 in the 
approach to the connecting line VL 8 over GWal, 
MWa5, MWal5, UeA2, VI5 and UeEI. Since 
all the lines VL 8 are blocked, relay Br5 is ener¬ 
gized and has closed the secondary switch MWe5 
to be set in the overflow position iikSZ. In the 
overflow position uk53 the busy signal is con¬ 
nected to the speaking leads. The secondary 
switch MWal5 in the exchange VSfA can then 
be influenced by this busy signal so that it passes 
into an overflow position and releases the con¬ 
necting path over the exchange UStE. Since the 
unnecessary seizure of the connecting path over 
VL5 to the exchange VStE only occupies a frac¬ 
tion of a second, this can be tolerated particu¬ 
larly seeing that the secondary switch MWal5 
only has to pass into the overflow position when 
it has been seized and not also when it is not 
seized when all the connecting lines VL 8 are 
blocked. 

A circuit whereby the secondary switch MWal5 
is able to be brought into the overflow position 
under the influence of the busy signal which is 
connected up in the overflow position of the 
switch MWe5 is shown in Fig. 7. 

The secondary switch is set in preparation on 
an approach to a free connecting line. Relay 
Tal5 is thus energized and has opened contact 
I Oita 15, and closed contact IQ2tal5. When the 
group selector GWal is set on the secondary 
switch MWa5 which occupies the overflow posi¬ 
tion iiki, relay Ral5 is energized by current over 
its two windings I and n. It closes contacts 
I03ral5, I04ral5, IQ5ral5, IlSralS and I06ral5 
and opens contacts IQ7ra!5 and I08ral5. The 
speaking leads are switched through as is also the 
seizing lead. 

A device which can be influenced by a busy 
signal is bridged across the speaking leads in the 
secondary switch. This device includes a relay 
N which is energized when the busy signal is 
applied at a succeeding point in the connecting 
path. It is disconnected if a busy signal is not 
applied within a definite period after the second¬ 
ary switch has been seized. For this purpose a 
slow-to-operate relay is provided. This may be 
a thermo-relay T h which is connected up over 
contact 106ral5 and the contact segment III 
when the secondary switch MWal5 is seized. If 
the busy signal is not applied within the heating 
period of the thermo-relay, relay T h energizes and 
switches on relay M at contact I I3f/i which locks 


up over contact 114m and contact !J5ra!5. At 
contact 118m and 117m the device Influenced by 
the busy signal and disposed between the speak¬ 
ing leads is disconnected. Relay M r emains ener- 
5 gized throughout the duration of the call. 

If before relay T h becomes operative busy sig¬ 
nal is applied at a subsequent point in the con¬ 
necting path, relay N| energizes. It locks up over 
its winding n at contact 116n and applies posi- 
10 tive potential directly to winding I of relay Tal5 
at contact Il7n. It thus maintains the circuit 
over this relay independent of the potential ap¬ 
plied over wiper 118. The thermo-relay T h is 
switched off at contact I09n. Contact Il9n is 
15 opened. At contact 12 On the rotary magnet Dal 5 
is connected to the Wiper standing on the con¬ 
tact segment III. Secondary switch is switched 
forward until its wipers reach an overflow posi¬ 
tion in which the lower wiper has left the con- 
20 tact segment III. The secondary switch is 
brought to rest. Relay N releases since current 
no longer flows over its winding EC. Relay Tal5 
and the relays in series with it are maintained 
energized over contact Il9n, wiper 118, overflow 
25 contact 128 and contact 121 ra 15; the busy sig¬ 
nal is connected to the speaking leads in the 
overflow position. [This the calling subscriber 
hears. After the receiver has been replaced, re¬ 
lays PI, Ral, Ta5, Ral5 and Tal5 release. The 
30 secondary switches jare set afresh on a free out¬ 
going line. 

The devices which become operative when the 
busy signal is applied and which include the 
winding I of relay N can also be arranged in the 
35 connecting line seized by the secondary switch. 
Relay N would them energize a controlling relay 
in the secondary switch on energizing and the 
secondary switch would be started up and be 
brought to rest in the overflow position. 

I 

40 4. Transmission of the “blocked” signal from the 

intermediate exchange to the starting 

exchange 

As previously described a characteristic signal 
4 - for the blockage of a group of connecting lines is 
transmitted over one of the connecting lines dur¬ 
ing the time that the blocking is effective. The 
system can be so arranged that when all outgo¬ 
ing connecting lines are blocked and one subse- 
r>0 quently becomes free, temporary potential is con¬ 
nected to the connecting line over which the sig¬ 
nalling is to take place. 

Such an arrangement Is shown in Fig. 8 . The 
devices of the exchange VSfA and VSfB are only 
55 shown in so far sis they are necessary. The relay 
Ua4 which controls the secondary switches MWa4 
and MWa5 when the connecting lines VL3 are 
inaccessible is not connected to the connecting 
line VL2 but in ai local circuit. The repeating 
60 relay Ua4' is consequently connected to the con¬ 
necting lines. 

When relay Brl which is operated in the ex¬ 
change VSfB whep all the connecting lines VL3 
are blocked pulls up its armature it switches on 
65 the relay A n (winding I) over contact 2C9brl. 
At contsicts 201 an and 202an the source WQ2 
of alternating current is connected in parallel to 
the two leads of the connecting line VT,2. For 
disconnecting the source WQ2 of alternating 
70 current the slow-to-energize and slow-to-relcase 
relay A nh is connected up at contact 203cn, and 
locks up in a cirjcuit over contact 204 ar.h, and 
contact 205anh breaks the circuit over winding I 
of relay An and at contact 208 anh prepares for 
75 the energization of winding EC of relay An. When 
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the circuit over winding I of relay An is broken exchange VStB is to be transmitted to the ex- 

the relay releases and by opening contacts 20Ian change VStB, this signal can be extended to the 

and 202an disconnects the source WQ2 of alter- exchange VStA in that the relay Ub5 (not shown) 

nating current from the connecting line VL2. which is disposed in the exchange VStB and is 

For indicating the blocked condition of the out- 5 energized temporarily like relay Ua4' in the ex¬ 
going connecting lines VL3 the source of alter- change VStA connects the source WQ2 of alter¬ 
nating current is only applied temporarily to the nating current to the connecting line VLI pro¬ 
connecting line VL2. The current flowing over vided for transmitting this signal at contacts ub 5 

ths line operates the relay Ua4' which is con- and 2l5ub5 and thereby controls the receiving 

nected in a bridge between the speaking leads io devices in the connecting line VLI in the ex- 
and earth in the exchange VStA and by closing change VStA in the same manner as already de¬ 
lis contact 2B7tia4' switches on winding I of relay scribed. These receiving devices are then con- 

Ua4: positive, contact 288fcr4. relay Ua4. (wind- trolled in the same way when outgoing connect¬ 
ing I) contact 2B7::a4’ and negative. Relay Ua4 ing lines VL4 from the exchange VStC become 

energizes and controls the secondary switch in 15 free. 

the manner described. At contact 269ua4 it pre- Instead of only transmitting one blocked signal 
pares a circuit which will be explained later. over a connecting line all signals can be trans- 

When relay Ua4’ releases after the disconnec- mitted over a single connecting line, for example 
tion of the alternating current in the exchange in that alternating currents of different frequency 
VStB the following circuit is established: positive, 20 are connected permanently (Figs. 2, 3, etc.) or 
contact 258Ar4. winding I of relay Ua4. contact temporarily (Fig. 8 ) to this line. 

2ltec4\ winding I of relay Hr4, contact 289*a4 Instead'of transmitting the signal for the in- 
pTxi negative. Relay Ua4 remains energized and accessibility of outgoing connecting lines from an 
relay Hr energizes. The latter closes at contact intermediate exchange, over connecting lines 
211*74 and then opens its contact 208*r4. The 25 carrying the speech currents, the signal can alter- 
foUowing locking circuit is now set up: positive. natively be transmitted over a separate signalling 
contact 22 IAr4, winding n of relays Hr4 and Ua4, line common to all the connecting lines. A sepa- 

contact 23$ao4 and negative. . rate signalling line may be provided for each sig- 

When the connecting lines VL3 become free nal or alternatively a single signalling line can be 
relay Br in the exchange VStB releases, contact 30 provided for all signals in that the currents used 
2tlbrl is open and contact 2l2bri is closed, wind- are of different types such as direct current and 
ing n of relay An is switched on over positive alternating current or alternating currents of 
contacts 2l2brl and 206cnp. winding I of relay differing frequencies. 

Ax and negative. By closing contacts 201 an and What is claimed is: 

282cs relay An connects the source WQ2 of al- 35 1. In a telephone system, a pair of exchanges 

temating current in parallel to the speaking interconnected by trunk lines, , means in one of 
leads of the connecting lines VL3 for transmit- said exchanges operated responsive to all of said 
ting a signal characterizing the free condition of trunk lines becoming busy, a distant exchange, 
the connecting lines VL3. and means in said distant exchange operated 

When contact 2Mbrl opens, the locking circuit 40 responsive to the operation of said last means, 
for relay A nh is broken. Relay An* makes a 2. In a telephone system, a pair of exchanges 
delayed release and among others opens its con- interconnected by trunk lines, a third exchange, 
tact 28San*. Relay An is thus disconnected and means associated with said trunk lines and effec- 
reteases. By opening contacts 281 an and 202an tive to transmit a signal to the third exchange 
it disconnects the source WQ of alternating cur- 4 5 responsive to all of said trunk lines becoming 
rent from the connecting line VL2. busy. 

In the exchange VStA relay Ua4' energizes in 3. In a telephone system, a pair of exchanges 
response to the alternating current flowing over interconnected by a group of trank lines, a third 
the connecting line VL2 on account of the release exchange, means associated with said group of 
of relay Brl. Contacts 287«a4' and 2l3t/a4' are 50 trunk lines and effective to signal transitorily to 
dosed. Winding n of relay Ua4 is consequently said third exchange responsive to an all-trunks- 
short-circuited at contact 2l3ua4\ Relay Ua4 busy condition thereof, means in the third ex- 
cannot remain energized over its windings I be- change operated by said transitory signalling and 
cause contact 288*r4 is open, lielay Ua4 thus maintained operated after the cessation thereof, 

releases and thereby causes the secondary 55 said first means thereafter effective responsive to 

switches such as MWa5 and MWa4 to be set again the cessation of said all-trunks-busy condition to 
on approaches to connecting lines in the connect- signal transitorily to said third exchange to re- 

ing path which is preferably to be used. store said last means. 

When relay Ua4* releases on account of the 4. In a telephone system wherein calls from a 
disconnection of the alternating current from the co first exchange to a second exchange are extended 
connecting line VL2 in the exchange VStB. con- through an intermediate exchange over trunk 
tacts 287ua4' and 2l3oa4' are opened. Contact lines, means for making any of said trunk lines 

2ltuc4' is closed. Since relay Ua4 has already busy, means effective if all of the trunk lines be- 

released and accordingly contact 269ua4 is open, tween the intermediate exchange and the second 

c ur rent no longer flows over one of the windings co exchange are busy to transmit an all-trunks-busy 
of relay Hr4. This therefore releases and opens signal to the first exchange over a trunk line ex¬ 
contact 21 I*r4 and closes its contact 2 88*r4. tending from the first exchange to the inter- 

The devices for receiving temporary signals mediate exchange, said last means transmitting 

indicate the blockage of all the connecting lines said signal over said last trunk line regardless of 

VLI reached over the intermediate exchange 70 whether said last trunk line is busy or idle. 

VStB or the relays of one or more of them is now 5. In a telephone system wherein connections 
once more in the rest condition. from a local exchange to a distant exchange are 

When the signal characterizing the blockage extended over a predetermined route including 

of all the lines VL4 from the exchange one or more tandem exchanges, means in the local 

VStC which is disposed beyond the intermediate 75 exchange individual to each group of interex- 
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changa trunks fifing said route, said means oper- eludes a plurality of serially related intervening 
ated responsive to all trunks in the correspo nding exchanges, means effective when all of the trunks 
group becoming busy. outgoing over said predetermined route from any 

6 . In a telephone system, an exchange, a group one of the intervening exchanges are busy to pre- 

of trunks over which calls incoming to said ex- 5 vent any trunk incoming from said first exchange 
change are received, a plurality of groups of to the first intervening exchange of said series 

trunks over which calls outgoing from said ex- from being seized for the extension of a connec- 

change may be extended, means individual to tion to said second exchange. 

each group of said plurality of groups of trunks, 13. In a telephone system, a plurality of serially 
raid means operated responsive to an all-trunks- io related exchanges, means for extending a call 
busy condition of the corresponding group and from the first exchange of the series to any other 

effective to revert a signal from said exchange desired exchange of the series through those ex- 

over a trunk of said first group. changes of said series which intervene between 

7. In a telephone system, a plurality of serially said first and said desired exchange, means asso¬ 

ciated exchanges, means for extending a call 15 dated with the trunk lines joining each pair of 
from the first exchange of the series to any other adjacent exchanges in said series and operated 

desired e xchang e of the series through those ex- when none of the trunk lines between that pair 

changes of said series which intervene between of exchanges is available, and means controlled 

said first and said desired exchange, means asso- by said last means for preventing the partial ex- 

ciated with the trunk lines joining each pair of 20 tension of those calls from said first exchange 
adjacent exchanges in said series and operated which cannot be completed to the desired ex- 

when none of the trunk lines between that pair change because of the unavailability of trunks 

of exchanges is available, and means controlled beyond some one of said intervening exchanges 

by said last means to indicate at all times in said through which said call would pass. 

first exchange whether or not a trunk line be- 25 14 - A telephone system as claimed in claim 13, 

tween each pair of exchanges in said series is having an exchange not in said series over which 
available. ' calls may be extendejd to said desired exchange, 

8 . In a telephone system, a plurality of serially wherein said last means routes calls to the de- 

related exchanges, means for extending calls over sired exchange over said last exchange when some 

idle trunk Unpg from the first exchange of said 30 portion of the routel through said series of ex¬ 
series to any other desired exchange of the series c h anges is unavailable. 

through those exchanges of the series which in- 15. In a telephone system wherein connections 
tervene between said first and said desired ex- from a first exchang^ to a second exchange may 

change, and means for preventing the partial ex- be extended over a preferred route or an alter- 

tension of those calls which cannot be completed 35 native route, a tandem exchange included in said 
to the desired exchange because of the unavail- preferred route, and change-over means in the 

ability of idle trunk beyond some one of said first exchange operated to render the alternative 

intervening exchanges through which the call route effective responsive to all trunks outgoing 

would pass. from the tandem exchange in said preferred route 

9. In a telephone system wherein calls from 40 becoming busy. 

subscribers in an originating exchange to sub- 16. In a telephone system wherein calls from 
scribers in a terminating exchange are extended subscribers in an originating exchange to sub- 

through an intermediate exchange over trunk scribers in a terminating exchange may be ex¬ 
lines, means effective if none of the trunk lines tended over a preferred route or an alternative 

between the intermediate exchange and the 45 route, said preferred route including one or more 
terminating exchange are available to prevent a tandem exchanges, means effective if said calls 

trunk line from the originating exchange to the cannot be completed over the preferred route due 

intermediate evchange from being seized for a to the unavailability) of trunks outgoing in the 

call from said originating exchange to said termi- preferred route from one of said tandem ex¬ 
isting exchange. 50 changes to direct said calls over the alternative 

10. In a telephone system wherein calls from route without first attempting to extend same 
subscribers in an originating exchange to sub- over said preferred route. 


scribers in a terminating exchange are extended 
through a plurality of intervening exchanges in 
series over trunk lines, means effective if none of 
the trunk lines extending from the last interven¬ 
ing exchange of said series to the terminating ex¬ 
change are available to prevent a trunk line from 
the originating exchange to the first intervening 
exchange of said series from being seized for a 
call from said originating exchange to said 
terminating exchange. 

11. In a telephone system wherein connections 
from a first exchange to a second exchange may 
be extended over a predetermined route which in¬ 
cludes one or more tandem exchanges, means 
effective when all of the trunks outgoing over 
said predetermined route from one of the tandem 
exchanges are busy to prevent any trunk incom¬ 
ing over said route to that tandem exchange from 
being seized for the extension of a connection to 
said second exchange. 

12. In a telephone system wherein connections 
from a first exchange to a second exchange may 
be extended over a predetermined route which in- 


17. In a telephone system, two 
means for extending connections from the first to 

55 the second of said exchanges over either of two 
groups of trunks outgoing from said first ex¬ 
change, one or more tandem exchanges through 
which must be completed those connections ex¬ 
tended from said first exchange over the first of 
60 said groups of outgoing trunks, and routing 
means in the first exchange operated responsive 
to all of the trunks outgoing from any of said 
tandem exchanges toward the second exchange 
becoming busy, said routing means effective to 
65 direct the extension <>f connections from the first 
to the second exchange over the second of said 
groups of trunks outgoing from the first ex¬ 
change. 

18. In a telephone system, a trunk for extend- 
7 ing calls in any of a plurality of traffic directions, 

a plurality of approaches having access to said 
trunk, each approach corresponding to one of said 
traffic directions, and means responsive to a 
75 traffic direction becoming impassable to calls for 





io 

blocking only that approach to said trunk which 
corresponds to that direction. 

19. In a telephone system, a switching center, a 
plurality of groups of trunks over which calls out¬ 
going from said switching center may be ex¬ 
tended. a group of trunks over which calls in¬ 
coming to said center are received, a plurality of 
approaches having access in common to the 
trunks of said last group, each of said approaches 
corresponding to one of said groups cf trunks. 

means responsive to an all-trunks-busy con¬ 
dition of any of said groups for blocking the ap¬ 
proach corresponding to that group. 

20. In a telephone system, a plurality of serially 
related exchanges, means for extending a call 
from the first exchange of the series to any other 
desired exchange of the series through those ex¬ 
changes of said series which intervene between 
said first and said desired exchange, a plurality 
of approaches, in said first exchange, to the trank 
lines between said first exchange and the second 
exchange of said series, each approach corre¬ 
sponding to one of the exchanges of said series 
to which calls from the first exchange may be 
extended, and means responsive to any exchange 
of said series becoming inaccessible due to all of 
the trunks extending thereto from the next pre¬ 


ceding exchange of said series becoming busy for 
blocking, in said first exchange, both the approach 
corresponding to said inaccessible exchange and 
the approaches corresponding to all exchanges of 
the series to which calls must be extended via 
the inaccessible exchange, the approaches cor¬ 
responding to exchanges between said first ex¬ 
change and said inaccessible exchange remaining 
unblocked to permit the extension of calls thereto. 

21. In a telephone system, a pair of exchanges 
interconnected by trunk lines, means associated 
with said trunk lines and operated responsive to 
all of said trunk lines becoming busy, a third ex¬ 
change, and means controlled by said last means 
to indicate at all times in said third exchange 
whether or not all of said trunk lines are busy. 

22. In a telephone system, two exchanges inter¬ 
connected by trunk lines, a third exchange, a de¬ 
vice in the third exchange, and means associated 
with said trunk lines effective to operate said de¬ 
vice in one way whenever all of said trunk lines 
are busy and to operate said device in a different 
way whenever at least one of said trunk lines is 
not busy. 

ALFRED KEYSER. 

GEORG ZAPF. 

WALTER PINELL. 
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NOS. 9630-9631-9632. 

Mandate 

(Decision of the Court of Appeals) 

1 Filed Jul 18 1946 

The United States of America, ss: 

| 

The President of the United States of America 

I 

To the Honorable the Justices of the District Cour\t of the 
United States for the District of Columbia , 

Greeting : | 

Whereas, lately in the District Court of the United States 
for the District of Columbia, before you or ^ome of 
you, in causes between International Standard Electric 
Corporation, Plaintiff, and Casper W. Ooms, Commis¬ 
sioner of Patents, Defendant, Civill Nos. 26,757, 26^758 and 
26,759, wherein the judgment of the said District Court 
entered in each of said causes on the 21st day of M^y, 1945, 
is in the following words, viz: 

“This action came on to be heard at this term and there¬ 
upon upon consideration thereof, it is this 21st day of Mav, 
1945, ^ I 

“Adjudged that the complaint be and it is hereby dis¬ 
missed, with costs against the plaintiff. 

i 

“James M. Proctor, 
“Justice.” 

2 as by the inspection of the transcript of tike record 
of the said District Court, which was brought into 

the United States Court of Appeals for the District of Co¬ 
lumbia by virtue of appeals, agreeably to the aci of Con¬ 
gress in such case made and provided, fully and at large 
appears; 

3 And Whereas, in the term of January, in the 
year of our Lord one thousand nine hundred and 

forty-six, the said causes came on to be heard tjefore the 
said Court of Appeals on the said transcript of record, and 
were argued by counsel: 
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Ox consideration whereof, It is now here ordered and 
adjudged by this court that these causes be, and they are 
hereby remanded to the said District Court with instruc¬ 
tions to hold the causes pending further decision by the 
Patent Office as indicated in the opinion of this Court. 

June 28, 1946. 

4 Yor, Therefore, Are Hereby Commanded that 

such further proceedings be had in said causes in 
conformity with the opinion and judgment of this Court 
as according to right and justice and the laws of the United 
States ought to be had, the said appeals notwithstanding. 

Witness the Honorable Fred M. Vinson, Chief Justice 
of the United States, the 18th day of July, in the year of 
our Lord one thousand nine hundred and forty-six. 

Joseph W. Stewart, 

Clerk of the United States Court of Appeals 
for the District of Columbia. 

Defendant’s Exhibit No. 2 

6 Div. 16 Room 3701 NHE/n Paper No. 17 

Department of Commerce 
United States Patent Office 
Washington 25, D. C. 

U. S. Patent Office 
Sep 4 1946 
Mailed 

Please find below a communication from the Examiner 
in charge of this application. 

Casper W. Ooms 

Commissioner of Patents. 
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Applicant: William Hatton 
Ser. No. 425,882 
Filed Jan. 7, 1942 
For Calculator Producing Fully 
E. D. Phinney, Punctuated Printed Repords 

67 Broad St., 

New York, N. Y. | 

The Commissioner of Patents in a letter dated August 
14, 1946 lias conferred jurisdiction of this application on 
the examiner of this Division wherein automatic telephone 
systems are examinable. 

It is the opinion of the examiner that the disclosure in 
this application is insufficient to enable a skilled porker in 
the automatic telephone art to construct an operative ma¬ 
chine therefrom. 

The system described is not a telephone system nor does 
it resemble such a system except perhaps for the fact that 
it does utilize relays and switches which are used in auto¬ 
matic telephone systems. The circuits used herein are not 
peculiarly telephone circuits nor are they deeriied suffi¬ 
ciently described and shown in such full, clear, concise, and 
exact terms to enable one skilled in the automatic telephone 
are to make a calculating machine. The results obtained in 
this system are entirely foreign to a telephone system. 

It is the further opinion of the examiner that One would 
be required to have a well founded knowledge in the calcu¬ 
lating machine art in addition to some knowledge of relay 
and switching circuits as may be found in the automatic 
telephone art before he could construct a machine of this 
nature. 

In accordance with the above noted letter of the Com¬ 
missioner of Patents, the disclosure having been found to 
be insufficient the claims are finally rejected upon that 
ground. The applicant is given thirty days from the 
7 date of this letter, to appeal to the Board o|f Appeals. 

Newton N. Lovewell, 

Examiner. 
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S Div. 16 Room 3701 NHE:g Paper No. 19 

Department of Commerce 
United States Patent Office 
Washington, D. C. 

U. S. Patent Office 
Oct 16 1946 
Mailed 

j 

On Appeal to the Board of Appeals 

In re application of: William Hatton, Ser. No. 425,882, 
Filed January 7, 1942, for Calculator Producing Fully 
Punctuated Printed Records 

EXAMINER’S STATEMENT 

This is an appeal from the final rejection of Sept. 4, 1946. 

The ground of rejection is that of inadequate disclosure. 
Claims 9. 10,11, 12, 13, 14 and 15 (all the claims now in the 
case) appear intact in paper No. 4. 

Background 

Jurisdiction of this application was conferred upon Div. 
16 by the Commissioner of Patents in a letter dated August 
14. 1946 now appearing as Paper No. 16 in this application 
which stated: 

**In accordance with the decision of the United States 
Court of Appeals for the District of Columbia, rendered 
June 28. 1946 in appeals Nos. 9111, 9112 and 9113, juris¬ 
diction of the above-entitled applications is conferred on 
the examiner of Division 16, in which division automatic 
telephone systems are examinable, for a prompt deter¬ 
mination as to whether, in the examiner’s opinion, the dis¬ 
closures of the applications are sufficient to enable a skilled 
worker in the automatic telephone art to construct an oper¬ 
ative machine. 
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If the examiner finds the disclosures to be sufficient he 

I 

should proceed with the consideration of the applications 
on their merits. If he finds the disclosures to be irisufficient, 
he should finally reject the claims upon that gilound and 
set a limit of thirty days for appeal to the Board of 
Appeals.” 

Brief Description 

i 

The alleged invention is a calculating device. ! It is not 
composed of the usual calculating-machine parts, but of 
relays, switches and other parts which may be o£ the type 
used in automatic telephone systems. 

9 The Grounds of Rejection 

It is the opinion of the examiner that the disclosure in 
this application is insufficient to enable a skilled worker in 
the automatic telephone art to construct an operative ma¬ 
chine therefrom. 

The system described is not a telephone system nor does 
it resemble such a system except perhaps for the fact that 
it does utilize relays and switches which may be used in 
automatic telephone systems. 

The circuits used herein are not peculiarly telephone 
circuits nor are they deemed sufficiently described and 
shown in such full, clear, concise and exact term 
one skilled in the automatic art to make a 
machine. 

The results obtained in this system are entirely foreign 
to a telephone system. 

It is the further opinion of the examiner that one would 
be required to have a well founded knowledge id the calcu¬ 
lating machine art in addition to some knowledge of relay 
and switching circuits as may be found in the automatic 
telephone art before he could construct a machine of this 
nature. 

In reference to applicant’s point 8, the disclosure hav¬ 
ing been found to be inadequate, the examiner (parried out 


i to enable 
calculating 
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ilie instructions of the Commissioner of Patents as set forth 
in the letter of Aug. 14, 1946 in finally rejecting the claim. 


XHE 


Newton N. Love well, 
Examiner. 


• •••••***# 


11 Filed Jul 30 1947 

United States Patent Office 
Division 16 — Room 3701 

Calculator Producing Fully Punctuated Printed 

Records 

In re application of William Hatton, Serial No. 425,882, 

Filed January 7, 1942 

Appeal to the Board of Appeals 

Commissioner of Patents 
Washington, D. C. 

Sir: 

I hereby appeal to the Board of Appeals from the deci¬ 
sion of the Primary Examiner in the matter of my above- 
identified application which, on the fourth day of Septem¬ 
ber 1946, was finally rejected by the Primary Examiner of 
Division 16, applicant being given thirty days from said 
date to appeal to the Board of Appeals. 

The following are the points of the decision on which an 
appeal is taken: 

(1) The Examiner erred in entertaining the opinion that 
the disclosure in this application is insufficient to enable a 
skilled worker in the automatic telephone art to construct 
an operative machine therefrom. 

(2) The Examiner erred in holding that the system de¬ 
scribed in the appliaction is not a telephone system nor 
does it resemble such system and, whether this holding was 
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erroneous or not, the Examiner erred in partly Rasing the 
rejection thereon. 

(3) The Examiner erred in holding that the circuits used 
herein are not peculiarly telephone circuits nor| are they 
deemed sufficiently described and shown and, whether such 
holding is erroneous or not, the Examiner erred in partly 
basing the rejection thereon. 

12 (4) The Examiner erred in holding that the re¬ 

sults obtained in this system are entirely (foreign to 
a telephone system and, whether such holding \qas errone¬ 
ous or not, the Examiner erred in partly basing! the rejec¬ 
tion thereon. j 

(5) The Examiner erred in holding that one would be 
required to have a well founded knowledge in the calcu¬ 
lating machine art in addition to some knowledge of relay 
and switching circuits as may be found in automatic tele¬ 
phone art before he could construct a machine of this 
nature and, whether such holding was erroneous or not, the 
Examiner erred in partly basing the rejection thereon. 

(6) The Examiner erred in rejecting all the claims. 

(7) The Examiner erred in not allowing all the claims. 

(8) The action of the Patent Office as exemplified by said 

final rejection does not comply with the decision of the 
Court of Appeals of the District of Columbia in Interna¬ 
tional Standard Electric Corporation v. Casper W. Ooms, 
Nos. 9111-2-3. i 

An oral hearing is requested. 

A check for Fifteen Dollars ($15.00) is enclosed to cover 
the appeal fee. 

Respectfully submitted, 


William Hatton 
By E. D. Phi^ney 
Attorney for Applicant 


Dated: September 27, 1946 
67 Broad Street 
New York 4, New York 
PK:jb 
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Defendant’s Exhibit No. 3 

14 Paper No. 22 

RS 

U. S. Patent Office 
Board of Appeals 
Mar 18 1947 
Mailed 


Appeal No. 11451 
Hearing: January 22, 1947 

In the United States Patent Office 


Before the Board of Appeals 


Ex parte William Hatton 


Application for Patent filed January 7, 1942, Serial No. 
425,882. Calculator Producing Fully Punctuated Printed 
Records. 


Mr. E. D. Phinney, Messrs. Paul R. Adams and Rayson 
P. Morris, and Mr. Paul Kolisch for appellant. 


This is an appeal from the final rejection of all of the 
claims in this case by the Primary Examiner of Division 16. 
This application is a companion case to two other applica¬ 
tions, Serial No. 430,629 and Serial No. 439,364, filed by the 
same applicant. These applications all have similar sub¬ 
ject matter and have all been rejected on the same grounds 
and since the question raised in each case is identical the 
three applications will be considered as a consolidated 
appeal. 
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This is the second appeal in these cases. The applica¬ 
tions were first examined and finally rejected by the 

15 Primary Examiner of Division 23 on the grounds 
of insufficient and inadequate disclosure sinie he was 

of the opinion that the specifications and drawing's were 
insufficient to enable a person skilled in the calculating 
machine art to make, construct, and use the device as re¬ 
quired by the statutes. Appellant contended thaf the dis¬ 
closures were sufficient to enable a person skilled in the 
automatic-telephone art to practice the invention' and that 
is all that is required of him by R.S. 4888. 

The Board of Appeals in their decision of September 9, 
1944, wherein the decision of the Examiner wasj affirmed, 
disagreed with appellant’s contention that the disclosure 
is sufficient if those skilled in the automatic-telephone art 
are able to practice the invention. The decision of the 
Board of Appeals was affirmed in the United States Dis¬ 
trict Court for the District of Columbia by their jjudgment 
dismissing the complaint filed under R.S. 4915. 

An appeal was taken therefrom to the United States 
Court of Appeals for the District of Columbia, wlta pointed 
out in their decision that the District Court had found that 
the inventions appertained to the calculating machine art 
and are not most nearly connected with the automatic- 
telephone art and that the disclosures of the applications 
would not enable persons skilled in the calculating 
machine art to make and use the inventions. The 
Court of Appeals disagreed with this finding and stated 
that, in their belief, the art or science 'to which 
an invention appertains, or with which it t is most 
nearly connected, is the most relevant art or science, i.e. 
the one whose adepts have the best chance ! of being 
enabled to make, construct and use the invention, and 
since there was no evidence that any person I skilled in 
the automatic-telephone art and not also in the Calculating 
machine art had ever shown or said he Could make 

16 the device from the disclosures, the cases were re- 
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manded to the District Court with instructions to 
hold until the Patent Office decides whether in its opinion a 
man skilled in the most relevant art or science, i.e. auto¬ 
matic telephones, could build appellant’s device from the 
disclosures of these applications. International Standard 
Electric Corp. v. Casper W. Ooms, 157 Fed. (2d) 73. The 
cases were returned to the Patent Office and jurisdiction 
was conferred upon the Examiner of Division 16, in which 
division applications for automatic telephone systems are 
examined, for a prompt determination as to whether in his 
opinion the disclosures were sufficient to enable a person 
skilled in the automatic-telephone art to construct an oper¬ 
ative machine and with instructions to proceed with the 
consideration of the merits of the applications if he should 
find the disclosures sufficient or to finally reject the claims 
should he find the disclosures to be insufficient. 

The applications were finally rejected by the Examiner 
of Division 16 on September 4, 1946, at which time he 
pointed out that the systems described are not telephone 
systems and do not even resemble such a system except 
for the fact that they use relays and switches which may 
be used in automatic telephone systems; that the circuits 
are not peculiarly telephone circuits and that the results 
obtained aro foreign to a telephone system and he held 
that the disclosures in the applications were insufficient to 
enable one skilled in the automatic telephone art to prac¬ 
tice the inventions. 

Appellant appeals from the above said final rejection 
and in his appeal brief states that there is nothing corre¬ 
sponding to findings of fact from which one could learn 
what compelled the Examiner to reach his conclusion and 
he repeats that he has contended throughout the prosecu¬ 
tion that the additions to the disclosures required 
17 by the Examiner of Division 23 were not necessary 
to an understanding of the devices by one skilled in 
the automatic-telephone art. This contention, however, is 
not borne out by the opinion of the Examiner of Division 
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16, who is a person skilled in the automatic-telephone art. 

Appellant also states that since the Examiner of Division 
16 does not refer to the three alleged deficiencies raised 
by the Examiner of Division 23, it must be concluded that 
he does not agree with him. We are unable to hgree with 
such a conclusion. It seems to us that when the Examiner 
of Division 16 arrived at his opinion with the recbrd before 
him he concurred, at least generally, with the bbjections 
raised by the Examiner of Division 23. 

Appellant states in his appeal that the Examiner erred 
(1) in holding that the systems described in thb applica¬ 
tions are not telephone systems nor do they resemble tele¬ 
phone systems; (2) in holding that the circuits used herein 
are not peculiarly telephone circuits; and (3) m holding 
that the results are entirely foreign to telephone systems 
and whether any of the above holdings were erroneous or 
not the Examiner erred in partly basing the rejections 

I 

thereon. 

W"e believe that the Examiner is obviously correct in his 
holdings since an automatic telephone system ip designed 
and functions to permit the selection and audibly communi¬ 
cation with a desired party. There is no counterpart of 
this in appellant’s disclosures and we believe the Examiner 
is correct in stating that the systems disclosed do not even 
resemble automatic telephone systems except fpr the fact 
that they do make use of relays and switches wthich could 
be used in automatic telephone systems. We atao believe 
the Examiner is clearly correct in stating that ^he results 
desired herein are entirely foreign to thope in auto- 
18 matic telephone systems since there are no provisions 
for selecting a wanted party and subsequent com¬ 
munication therewith in appellant’s disclosures and it is 
also manifest that an automatic telephone system will not 
function as a calculator. 

We do not understand the Examiner’s position to be that 
his opinion is based wholly or partly on these holdings. It 
seems to us that all that he has said is that tte systems 
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disclosed in the applications do not function and operate 
as automatic telephone systems and do not even resemble 
automatic telephone systems and even with his training 
and experience in the automatic telephone art he is of the 
opinion that the disclosures are insufficient to enable him 
to practice the invention. We see nothing objectionable in 
the Examiner’s presentation of his opinion. 

We have carefully considered the grounds of rejection 
raised by the Examiner of Division 16 in light of appli¬ 
cant's specifications and drawings and we are of the opin¬ 
ion that the Examiner’s rejection should be affirmed. 

The decision of the Examiner is affirmed. 

In the event of appeal attention is directed to In re Boyce, 
3*2 C.C.P.A. 71S; 144 Fed. (2d) 896; 1944 C.D. 609; 568 
O.G. 568: 63 U.S.P.Q. 80, in regard to specifically including 
in the appeal notice all grounds of rejection in the Exam¬ 
iner's statement not expressly overruled by the Board. 

Mark Taylor 
Examiner-in-Chief 
L. C. McCann 
Examine r-in-Chief 
R. R. Young 
(Acting) 

Examiner-in-Chief 
Board of Appeals 

March 18, 1947 

Mr. E. D. Phinney, 

67 Broad Street, 

Xew York., N. Y. 

• •••••*••* 
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19 Filed Jun 20 1947 

In the District Court of the United States for fhe District 

of Columbia 

Civil Actions No. 26,757, No. 26,758, No. ^6,759 
International Standard Electric Corporation-, Plaintiff', 

v. ! 


Casper W. Ooms, Commissioner of Patents, defendant. 

Motion 


Now comes the defendant, Casper W. Oonis, Commis¬ 
sioner of Patents, and moves that the Court enter an order 
in each of these cases to the effect that the complaint stands 
dismissed in accordance with the judgment ofj this Court 
dated May 21st, 1945. 

W. W. Cochran 
Solicitor, U. S. Patent Office, 
Attorney for Defendant. 

April 21, 1947 


• • # 


* • 


• * 


20 Filed Jun 20 1947 

Memorandum for Defendant 

These three cases, which involve identical situations, 
were before this Court in the January term of 1945 on 
actions seeking the authorization of the issuance of patents 
under R. S. 4915 (U.S.C., title 35, sec. 63). the applica¬ 
tions involved had been rejected by the Patent Office on 
the ground that their disclosures were insufficient to enable 
persons skilled in the calculating machine art to build oper¬ 
ative machines. The Patent Office tribunals declined to 
consider whether the disclosures could be understood by 
persons skilled in the automatic telephone art, on the 
ground that this was immaterial. 

^ j • 

At the trial in this Court the plaintiff did not seriously 
contend that the disclosures could be understood by those 
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in the calculating: machine art. He did, however, offer evi¬ 
dence in an effort to establish that skilled workers in the 
automatic telephone art could understand them. This 
21 evidence was received without objection and con¬ 
sidered by the Court and, in its eleventh finding of 
fact, the Court expressly held the evidence to be insufficient 
to establish that those skilled in the automatic telephone 
art could build an operative machine on the basis of the 
application disclosures. The complaints were thereupon 
dismissed, on May 21, 1945. 

Appeal was taken by the plaintiff to the United States 
Court of Appeals for the District of Columbia and that 
Court in a decision dated June 28,1946 held that the Patent 
Office had improperly refused to consider whether the 
disclosures could be understood by workers in the auto¬ 
matic telephone art. It further expressly held that the 
plaintiff had not, in the District Court, discharged its bur¬ 
den of showing that such workers could understand the 
disclosures. The cases were accordingly remanded to this 
Court with instructions to hold them until the Patent Office 
decided this issue. 

Pursuant to that decision the applications here involved 
were considered in the Patent Office by the examiner in 
charge of the examination of applications in the automatic 
telephone art. He held the disclosures to be insufficient 
and his decision was affirmed by the Board of Appeals. 
Certified copies of these actions of the examiner and the 
board are filed herewith. 

It is the position of the defendant that proceedings 
herein are now closed and that all that now remains to be 
done is to issue a formal order to that effect. The Court 
of Appeals did not indicate that the cases should be 
21A reopened for further prosecution in this Court. It 
remanded them for one purpose only namely to be 
held until the Patent Office decided them. This has now 
been done and there seems to be no reason for holding them 
any longer. 



The plaintiff has had his day in court both here and in 
the Court of Appeals on the issue as to whether his dis¬ 
closures can be understood by persons skilled ini the auto¬ 
matic telephone art. He presented, without objection, all 
the evidence which he desired to produce on this issue, and 
it was considered by this Court and by the CoArt of Ap¬ 
peals, and expressly held by both to be insufficient. Any 
further proceedings in this Court, therefore, j would be 
merely a reopening for further consideration of an issue 
which has already been fully tried and determined. The 
fact that the Patent Office had refused to considetr the issue 
did not prejudice the plaintiff’s case here; on the contrary, 
it strengthened it since if the ruling which the Patent Office 
tribunals have now made had been made prior to the origi¬ 
nal trial, the plaintiff’s burden on this issue both here and 
in the Court of Appeals, would have been greater (Abbott 
v. Coe, 71 App. D. C. 195, 109 F. (2d) 449). ihe rulings 
made by the examiner and the board after the remand 
raise no new issue, but merely furnish another opinion, 
adverse to the plaintiff, on the issue already decided in this 
Court. No showing of newly discovered evidence which 
would justify reopening has been made. 

Under the circumstances, it appears that no fur- 
22 ther proceedings should be had on these eases in this 
Court. - I 

Respectfully submitted, 

W. W. Cochran 
Solicitor , U. S. Patent Office , 
Attorney for Defendant. 

E. L. Reynolds, 

Of Counsel 
April 21, 1947 
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23 Filed Apr 2? 1947 

Motion 


Xow comes the plaintiff in the above entitled actions and 
moves that the records therein be reopened to comply with 
the mandate of the Court of Appeals by adding thereto the 
decisions of the Examiner of Division 16 of the Patent 
Office and of the Board of Appeals of the Patent Office and 
the testimony of an independent expert on behalf of the 
plaintiff limited to rebuttal of said decisions. 

The reasons underlying this motion are fully set forth in 
the accompanying memorandum. 


Paul Kolisch 
Of Counsel 


Ralph B. Stewart 
Attorney for Plaintiff 


• • * 




24 Filed Apr 22 1947 

Memorandum 

The complaints in these actions under R. S. Par. 4915, 
35 U.S.C. Par 63 to obtain patents were decided by the 
District Court in favor of the Patent Office which refused 
to grant the patents on the ground that the disclosures 
failed to satisfy the requirements of R. S. Par. 4888 be¬ 
cause the Examiner of the calculating machine division 
(Xo. 23) of the Patent Office found the descriptions insuffi¬ 
cient. 

Plaintiff’s contention was that the disclosures satisfied 
one skilled in the telephone art, and that this was sufficient 
under the Statute. 

The District Court sustained the contentions of the Pat¬ 
ent Office that to comply with R. S. 4888 the description 
must be satisfactory to one skilled in the calculating art. 

The Court of Appeals reversed and held that a descrip¬ 
tion satisfying one skilled in the telephone art constitutes 
compliance with the Statute, and remanded the case with 
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instructions to hold it for the opinion of the Patent Office 
whether one skilled in the telephone art could make the in¬ 
vention from the disclosure. 

25 Thereupon, the Board of Appeals of tie Patent 
Office sustained a decision of the Examiner in charge 

of the division handling telephone cases (No. 16) that the 
disclosure does not satisfy one skilled in the telephone art. 
These decisions contain no findings of fact; they are mere 
conclusions of law. 

The only evidence in the record bearing on the reactions 
of one skilled in the telephone art to the disclosure is the 
testimony of Mr. Haigh to which neither the District Court 
nor the Court of Appeals gave full weight because Mr. 
Haigh was an employee of plaintiff who was associated 
with the development of plaintiff’s device before the appli¬ 
cations were prepared. 

To place the District Court in a position to find the facts 
which the Court of Appeals was seeking, the plairltiff offers 
to produce an independent expert, not one of its employees, 
who had no other knowledge nor connection with the case 
than the reading of the records hereinafter the last men¬ 
tioned decisions of the Patent Office tribunals. 

Ralph B. StewIart 

Paul Kolisch Attorney fof Plaintiff 

Of Counsel 

• •*•••*# j • * 

26 Filed Jun 19 1947 

Memo Opinion 

The motion of plaintiff to reopen the cases and take fur¬ 
ther testimony on behalf of the plaintiff will be denied. 

The motion of defendant to enter orders dismissing: the 
complaints will be granted. 

June 19 th, 1947. ! 

James M. Proctor 

| 

Justice 

• •*•***• • • 
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27 Filed June 27 1947 

Order 
No. 26,758 

This ease came on for consideration of a motion by the 

plaintiff to reopen and a motion by the defendant that the 

Court enter an order to the effect that the complaint stands 

dismissed and, on consideration of the said motions it is 

this 27th dav of June 1947 
* 

Ordered that the said motion of the plaintiff be, and 
the same hereby is, denied, that the said motion of the de¬ 
fendant be, and the same hereby is granted, and that the 
complaint in this case stands dismissed. 

James M. Proctor 

Approved as to form: Justice 

Ralph B. Stewart 
Attorney for Plaintiff. 

June 26, 1947. 

• ••••••#•• 

28 Filed June 27 1947 

Order 
No. 26,759 

This case came on for consideration of a motion by the 
plaintiff to reopen and a motion by the defendant that the 
Court enter an order to the effect that the complaint stands 
dismissed and, on consideration of the said motions it is 
this 27th day of June 1947 

Ordered that the said motion of the plaintiff be, and the 
same hereby is, denied, that the said motion of the defen¬ 
dant be, and the same hereby is granted, and that the com¬ 
plaint in this case stands dismissed. 

James M. Proctor 

Approved as to form: Justice. 

Ralph B. Stewart 

Attorney for the Plaintiff. 

June , 1947. 

• ••••••*»• 



273 


29 Filed Jun 27 1947 

Order 

No. 26,757 

This case came on for consideration of a motion by the 
plaintiff to reopen and a motion by the defendant that the 
Court enter an order to the effect that the compliant stands 
dismissed and on consideration of the said motions it is 
this 27th day of June 1947 

Ordered that the said motion of the plaintiff tye, and the 
same hereby is, denied, that the said motion of the defen¬ 
dant be, and the same hereby is granted, and th^t the com¬ 
plaint in this case stands dismissed. 

James M. Proctor 
Justice. 

Approved as to form: 

Ralph B. Stewart 
Attorney for Plaintiff . 

June 26, 1947. 


! 
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34 Filed Jul 30 1947 

Points to be Belied Upon on Appeal 

Xow comes International Standard Electric Corporation, 
the appellant in the above-entitled causes, and by its attor¬ 
ney states that the following are the points to be relied upon 
in its appeal, to wit: 

1. The Court erred in denying plaintiff’s motion dated 
April 22,1947. 

2. The Court erred in granting defendant’s motion dated 
April 21, 1947. 

3. The Court erred in dismissing the Complaint. 

4. The Court erred in not issuing judgments authorizing 
the issuance of patents to the plaintiff covering the claims 
in suit. 

Ralph B. Stewart 
Attorney for Plaintiff 

Washington, D. C. 

July 30, 1947. 

Paul Kolisch 
E. D. Phinxey 
Of Counsel 
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Mandate. 

119 Filed Aug 16 1948 

The United States of America, ss: 

The President of the United States of America 

To the Honorable the Justices of the District Court of the 
United States for the District of Columbia, 

GREETING: 

Whereas, lately in the District Court of the United States 
for the District of Columbia, before you or some of you, 
in causes between International Standard Electric Corpora¬ 
tion, plaintiff, and Casper W. Ooms, Commissioner of Pat¬ 
ents, defendant, Civil Nos. 26,757; 26,758 and 26,759, where¬ 
in the judgments of the said District Court entered in said 
causes on the 27th day of June, 1947, are in the following 
words, viz: 

“This case came on for consideration of a motion by the 
plaintiff to reopen and a motion by the defendant that the 
Court enter an order to the effect that the complaint stands 
dismissed and, on consideration of the said motions it is 
this 27th day of June, 1947, 

“Ordered that the said motion of the plaintiff be, and the 
same hereby is, denied, that the said motion of the defen¬ 
dant be, and the same hereby is granted, and that the com¬ 
plaint in this case stands dismissed. 

“James M. Proctor, 

44 Justice.’ ’ 

120 as by the inspection of the transcript of the record of 
the said District Court, wdrich was brought into the 

United States Court of Appeals for the District of Colum¬ 
bia by virtue of appeals, agreeably to the act of Congress 
in such case made and provided, fully and at large appears; 

And Whereas, at the April Term, 1947, of the said Court 
of Appeals the following order appears of record in these 
cases: 
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On consideration of appellant’s motion to substitute 
Lawrence C. Kingsland, Commissioner of Patents, ,as ap¬ 
pellee herein in the place of appellee Ooms on the ground 
that appellee Ooms resigned as Commissioner of Patents 
on or about September 10, 1917, and it being alleged that 
there is substantial need for continuing and maintaining 
these causes and obtaining adjudication of the questions in¬ 
volved, and it appearing that counsel for appellee and for 
Lawrence C. Kingsland, present Commissioner of Patents, 
consent to the motion to substitute, now, therefore, 

It is Ordered by the Court that Lawrence C. Kingsland, 
Commissioner of Patents, be, and he is hereby, sub^titute4 
as appellee herein in the place of appellee Ooms. 

I 

September 18, 1947. 

121 And Whereas, in the term of April. j _, in 

the year of our Lord one thousand nine hundred and 

forty-eight_, the said appeals came on to be heard be¬ 

fore the said Court of Appeals on the said transcript of 
record, and were argued by counsel: 

On consideration whereof, It is now here ordered and 

j 

adjudged by this court that the judgments .... of! the said 
District Court appealed from in these cases be, and the 
same are hereby, reversed and that these cases be, and they 
are hereby, remanded to said District Court for further 
action in accordance with the opinion of this Court. 

I 

I 

July 3(j), 1948. 

I 

122 You, Therefore, Are Hereby Commanded that 

such execution and further . proceedings be 

had in said causes in accordance with the opinion bud judg¬ 
ment of this Court . as according to 

right and justice and the laws of the United States ought 
to be had, the said appeals notwithstanding. 

Witness the Honorable Fred M. Vinson, Chief (Justice of 
the United States, the sixteenth_day of August_, 


i 
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in the year of our Lord one thousand nine hundred and 
forty-eight. 

Joseph W. Stewart, 

Clerk of the United States Court of Appeals 
for the District of Columbia: 

By: C. Preston Gainor, 

Assistant Clerk. 

• ••••••••• 

Filed Aug 20, 1948 

123 Civil Action No. 26,757 

Order on Mandate 

And now, to wit, this 20th day of August, 1948, the man¬ 
date of the United States Court of Appeals for the District 
of Columbia on the appeal of the plaintiff heretofore taken 
in the above entitled cause having been transmitted to the 
clerk of this court and filed herein on the 16th day of Au¬ 
gust, 1948, and the same having been brought to the atten¬ 
tion of the court, in compliance therewith, it is now, on mo¬ 
tion of plaintiff, 

Ordered, Adjudged and Decreed by the court as follows: 

(1) That the decree of this court entered herein on the 
27th day of June, 1947, dismissing the bill of complaint be 
and the same is hereby vacated and set aside and the bill 
of complaint reinstated. 

(2) That this cause be placed on the trial calendar, and 
advanced for trial, for the purpose of hearing the testimony 
of an independent expert witness. 

C. B. Kress 
Justice 

Seen and no objection. 

W. W. Cochran, 

Attorney for Defendant 

• ••••••••• 


i 
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Filed Aug 20 1948 

124 Civil Action No. 26,758 

Order on Mandate 

And now, to wit, this 20th day of August, 1948, the man¬ 
date of the United States Court of Appeals for the Dis¬ 
trict of Columbia on the appeal of the plaintiff heretofore 
taken in the above entitled cause having been transmitted 
to the clerk of this court and filed herein on the 16th day 
of August, 1948, and the same halving been brought to the 
attention of the court, in compliance therewith, it jis now, on 
motion of plaintiff, 

Ordered, Adjudged and Decreed by the court as follows: 

(1) That the decree of this court entered herein on the 
27th day of June, 1947, dismissing the bill of (complaint 
be and the same is hereby vacated and set aside ajid the bill 
of complaint reinstated. 

(2) That this cause be placed on the trial calendar, and 
advanced for trial, for the purpose of hearing the testimony 
of an independent expert witness. 

C. B. Kress 
Justice 

Seen and no objection. 

W. W. Cochran, 

Attorney for Defendant 

Filed Aug 20,1948 j 

125 Civil Action No. 26,759 

Order on Mandate 

And now, to wit, this 20th day of August, 1948, the man¬ 
date of the United States Court of Appeals for the District 
of Columbia on the appeal of the plaintiff heretofore taken 
in the above entitled cause having been transmitted to the 
clerk of this court and filed herein on the 16th day of Au- 
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gust, 1948, and the same having been brought to the atten¬ 
tion of the court, in compliance therewith, it is now, on mo¬ 
tion of plaintiff, 

Ordered, Adjudged and Decreed by the court as follows: 

(1) That the decree of this court entered herein on the 
27th day of June, 1947, dismissing the bill of complaint be 
and the same is hereby vacated and set aside and the bill 
of complaint reinstated. 

(2) That this cause be placed on the trial calendar, and 
advanced for trial, for the purpose of hearing the testimony 
of an independent expert witness. 

€. B. Kress 
Justice 

Seen and no objection. 

W. W. Cochran, 

Attorney for Defendant 


Transcript of Proceedings. 

1 Washington, D. C. 

December 15, 1948 

The above-entitled matters came on for trial before 
Honorable F. Dickinson Letts, District Judge. 

Appearances: 

On behalf of the Plaintiff: 

Ralph B. Stewart, Esq. 

Paul Kolisch, Esq. 

On behalf of the Defendant: 

E. L. Reynolds. 


3 PROCEEDINGS. 

The Court: Very well. Who will speak for the plaintiff? 
You have three cases? 

Mr. Stewart: Yes, if your Honor please. Mr. Kolisch, 
of New York, has represented the plaintiff in these three 
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cases all along, and he is prepared to present the cases on 
behalf of the plaintiff now, if your Honor is agreeable. 

The Court: Do you wish to move his admission for the 
purpose of these cases? 

Mr. Stewart: I do, sir. 

The Court: Is he a member of the highest Coujrt of his 
State? | 

Mr. Stewart: He is, and he is also a member of} the Bar 
of the Court of Appeals of the District of Columbia, and 
of the Supreme Court of the United States. 

The Court: Yes. All right. 

Mr. Kolisch will be admitted for the purpose of !this suit. 


Opening Statement on Behalf of Plaintiff. 

Mr. Kolisch: If the Court please, I -would likfe to give 
more fully than is usual in such cases the background of 
the case, because it has had rather a strange background, 
and I think it will help your Honor in trying the case if 
1 first devote a few minutes to -what has happened to the 
case before. 

I would like the Clerk to hand up to your Honor a 
4 trial brief that I have prepared, and also k printed 
copy of the last decision of the Court of Ajppeals in 
this matter. 

Mr. Reynolds asks me for a copy of my trial brief. It 
is not the custom in our Courts to exchange trial briefs. 
If it is the custom here, I would have no objection to ex¬ 
changing trial briefs with Mr. Reynolds. 

The Court: Mr. Reynolds is quite within his'rights in 
asking for it. 

Mr. Kolisch: Certainly. This is a copy of my trial brief. 
Wait. I will give you a nice one. ! 

This case, and I shall speak of it as this case, because 
we have three cases and they have been from the (beginning 
consolidated, since all the questions of law and fact in¬ 
volved are identical, so that except for a few details which 
will come up later, I shall discuss them as a single case. 
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The Court: Yes. 

Mr. Kolisch: This case originally came before the Dis¬ 
trict Court on an action under Section 4915, plaintiff hav¬ 
ing complained that the Patent Office refused to grant a 
patent on this application, and rejected all the claims on 
the ground that the description and the drawings did not 
satisfy the statute; that they did not set forth the inven¬ 
tion in such terms and in such a way that one skilled in the 
art would know how to build it. 

A trial was had before then Justice Proctor, who 

5 dismissed the complaint, from which decision an ap¬ 
peal was taken to the Court of Appeals. 

The Court: Was that on final hearing? 

Mr. Kolisch: On final hearing. There was a trial. I 
think it would be helpful if I told your Honor a little bit 
more about that original trial. 

The controversy with the Patent Office originally was not 
the usual controversy, that the invention was old. Usually 
these cases come up here under 4915 because the Patent 
Office rejects them on the ground that there was no inven¬ 
tion, that the invention was old. We had no such opposi¬ 
tion from the Patent Office. While in the beginning the 
Patent Office cited patents and rejected claims, by the time 
we got to the Court the position of the Patent Office was 
that the disclosure, the description, was completely defi¬ 
cient, and that therefore the statute was not satisfied and 
they could not grant this patent. 

At the trial before Justice Proctor plaintiff produced 
two witnesses who testified that to them this disclosure is 
sufficient and that in their opinion the description satisfied 
the statute. 

As I said a moment ago, the complaint was dismissed by 
Justice Proctor. 

An appeal was taken to the Court of Appeals, where ap¬ 
pellant’s, plaintiff’s contention was that the Court erred 
in not accepting the testimony of the witnesses pro- 

6 duced by plaintiff, defendant produced no witnesses, 
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that the decision of the Patent Office in rejecting 
these applications was based on an opinion of the Exam¬ 
iner in charge of calculating machines, that as i^ clear from 
the description and from the testimony of thp witnesses 
whom we produced at the trial, while the deyiee of the 
application performed calculating operations, the devices 
used to perform these were the usual switched and other 
devices used and employed in automatic telephone ex¬ 
changes, and that therefore the statement of the calculating 
division that this disclosure was insufficient was not prop¬ 
erly taken, that the art to which the invention is most 
closely related is the telephone switching art, therefore the 
testimony of the witnesses whom we produced should be 
accepted and the Patent Office authorized tp grant the 
patents. 

On the first appeal the Court of Appeals, and if I may 
hand it up, I have here a printed copy of the fjrst opinion 
of the Court of Appeals in this case, the Court pf Appeals, 
as far as the law is concerned, agreed with plainjtiff. I may 
expand a little bit on the issue that was raised in the Patent 
Office. 

The issue before the Patent Office was and before Justice 
Proctor was that once the Patent Office classified an inven¬ 
tion and says, “This belongs in the Calculating} Division,” 
it doesn’t help an applicant to say that the description 
would satisfy one skilled in the telephone art, not 
7 even if it is proven that the devices usefi are those 
of the telephone art; that the applicant stands or 
falls by this act of the Patent Office of classifying it as a 
calculating invention. 

The Court of Appeals reversed the District Court on 
this, it disagreed with the theory of the Patent Office and 
said that, if it is the fact in this case that although the 
invention is used to perform a calculating operation, if the 
people who would build it are automatic telephone men, 
why, then, the statute is satisfied if the automatic tele¬ 
phone switching men say that this disclosure is the kind of 
disclosure they would need. 
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The Court of Appeals, however, said that since the Pat¬ 
ent Office did not pass on this invention from the stand¬ 
point of a telephone man, and since the only witness on 
this point whom plaintiff produced was an employee of 
plaintiff who actually worked on the building of the inven¬ 
tion. that the Court of Appeals thought that justice would 
be served if the case were remanded to the Patent Office to 
decide whether one skilled in the automatic telephone art 
would understand this invention. On this remand, the Pat¬ 
ent Office, the Commissioner of Patents, sent the case to 
Division 16, that is the Telephone Division, instructing 
the Examiner to examine the case and if the disclosure is 
satisfactory, pass on it then, from that standpoint; if it is 
not satisfactory, finally reject it, and let the plaintiff go 
to the Board of Appeals. 

S Plaintiff was not notified of this action. The first 

thing plaintiff knew was a final rejection that plain¬ 
tiff got from the Examiner of Division 16, saying that this 
disclosure, this description, is insufficient to satisfy the 
statute, and that therefore the case is finally rejected. 

TTe took an appeal to the Board of Appeals and com¬ 
plained to the Board first that the Examiner, unlike the 
usual rejection, unlike it is the habit of the Patent Office and 
as the Patent Office rules require, instead of stating his 
reasons specifically, instead of pointing out specifically 
what is wrong with the specification, stated merely the 
conclusion of law that this disclosure does not satisfy the 
statute, and therefore it is rejected. 

The Board of Appeals affirmed, saying that the findings 
of the Examiner was sufficient. 

Plaintiff then moved the District Court for permission 
to take the testimony of an independent expert, one not 
employed by plaintiff, to establish the contrary, namely, 
that the disclosure is sufficient for one skilled in the tele¬ 
phone art. 

The Patent Office Commissioner opposed our motion, 
stating that the case was closed, that all the Patent Office 


i 
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had to do was to issue this conclusion by the Examiner of 
Division 16, and there was no room for any further action. 

The District Court upheld the Patent Office Com- 

9 missioner and refused plaintiff permissioji to take 
any testimony and entered a decree in favjor of the 

Commissioner. 

A new appeal was taken to the Court of Appeals from 
this ruling, and the Court of Appeals, in accordance with 
that last opinion that I handed up—not the last-^-the first 
one, the per curiam opinion, reversed and remanded the 
case. 

The Court: The first one in point of time w^s written 
by Judge Edgerton. 

Mr. Kolisch: It is the second opinion, which is a per 
curiam opinion, where Judge Edgerton sat with Judge 
Clark and Judge Miller, I think. 

The Court: That is right. 

Mr. Kolisch: They held, as your Honor will see at the 
end, that it was error not to permit plaintiff td take the 
testimony of an independent expert, remanded the case for 
plaintiff to take testimony of this independent expert, and 
the Court being of the opinion that it would be a futility to 
send the case back to the Patent Office, remanded it to the 
District Court, and the case was set down for trial in com¬ 
pliance with that mandate, to take the testimony of this 
independent expert. 

Now, plaintiff will offer the testimony of Mr. [Williams, 
who is a consulting engineer and who has had rjnore than 
forty years’ experience as an automatic telephone switch¬ 
ing engineer with the Bell Telephone System. 

10 He has worked, himself, in this art all his life; he 
has supervised and watched the work of literally hun¬ 
dreds of telephone engineers, and he is in as good h position 
as anyone in the country, I think in the world, to tell what 
kind of description one skilled in the telephone art would 
understand. 
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Mr. Williams, as I said, is in the general consulting prac¬ 
tice. He i& not an employee of plaintiff, has never been 
an employee. He has been retained for this particular case 
as any other expert. 

Mr. Williams will point out to the Court wherein the 
specification, both the description and drawings are just 
the kind of drawings that an automatic switching man 
would need. 

He will also point out, with the help of devices which are 
in everyday use in automatic telephone switching systems, 
these being standard devices manufactured by plaintiff, 
devices well known for many years in this art. 

He will point out just how an engineer, as a matter of 
fact, using ordinary electrical devices would proceed to 
wire up this system, following the instructions of the speci¬ 
fications, and that the descriptions and drawings contain 
all the information that one needs for that purpose. 

Now, a telephone switching system, just as this calculat¬ 
ing device which we will consider here, consists of literally 
thousands of devices just like the ones I am holding in my 
hand. 

11 And these are wired together in accordance with 
the drawing, and depending on the way in which 
they are wired together, these devices perform certain op¬ 
erations, the result of which is either the establishment of 
a telephone connection or the establishment of a calculating 
operation. 

The invention has to do solely with the way in which 
these devices are wired together. 

The application states that an ordinary telephone switch¬ 
ing device is used, that the nature of the device has nothing 
whatever to do with the invention. 

The result of the operation is printed on a telegraphic 
printer, such as your Honor undoubtedly has seen in the 
form of ticker-tape printers, stock quotation printers. The 
result that comes out of this exchange is printed. 

The specification states that any type of printer may be 
used, and Mr. Williams’ testimony will be that anyone 
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skilled, that the average telephone engineer would know 
how to perform all those operations. 

My request will be that if we establish this, if your Honor 
is satisfied that Mr. Williams knows whereof he talks, and 
if your Honor believes his testimony, that then the decision 
should be in favor of the plaintiff, and that the Patent Office 
should be authorized to grant the patents for w T hich We ap¬ 
plied. 

The Court: Mr. Reynolds. 

12 Opening Statement on Behalf of Defendant 


Mr. Reynolds: I think in the face of what Mr. Kolisch 
has said I had better explain my understanding as to his 
case. It didn’t entirely agree with his. 

In the first place, I agree with him there is really’ only 
one case presented here for decision. There are thifee ap¬ 
plications, but the disclosures are substantially th^ same 
as far as the present issues are concerned, and if thd Court 
finds one of them is sufficient, they are all sufficient. If one 
is insufficient, they are all insufficient. 

This case depends on Section 4888 of the Revise^ Stat¬ 
utes, which provides before any inventor or discoverer shall 
receive a patent for his invention or discovery, he shall 
make application therefor in writing to the Commissioner 
of Patents, and shall file in the Patent Office a ']vritten 
description of same and of the manner and process 6f mak¬ 
ing, constructing, compounding and using it in su6h full, 
clear, concise and exact terms as to enable any person 
skilled in the art or science to which the apparatus apper¬ 
tains or with which it is most nearly connected td make, 
construct, compound and use the same. 

The issue in this case is whether the disclosure hqre con¬ 
forms with that requirement of the statute. 

Mr. Kolisch: Your Honor will find that statute quoted 
on page 10 of the trial brief. 

Mr. Reynolds: As Mr. Kolisch has said, this is 
13 the third time around for this case. It has been to 
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the Court of Appeals twice, and the invention purports to 
be a calculating machine. Each of these cases says the 
invention is a calculating machine. 

Accordingly, it was assigned in the Patent Office to the 
Division which handles calculating machines. 

The Examiner in that Division was unable to understand 
the disclosure and held this insufficient, and rejected it for 
that reason. 

It went to the Board of Appeals and that decision was 
affirmed. 

A bill under 4915 was then filed in the District Court and 
came up before Judge Proctor at that time. 

The Court: What was the first case? 

Mr. Reynolds: That is the one that Judge Edgerton 
decided on appeal. 

The Court: Yes. 

Mr. Reynolds: It is the same issue as now, sufficiency 
of disclosure. That has been the issue all the way through. 

The Court: Oh, yes. 

Mr. Reynolds: The first time around the holding was 
simply a skilled worker in the computing machine art could 
not understand the application. The statute says it must 
enable anyone skilled in the art or science to which the in¬ 
vention appertains. 

14 We took the view that was the computing machine 
art, because it says that is a computing machine. 

The plaintiff contended in the District Court that the art 
was the telephone art, because it uses certain parts that are 
used in telephone systems. 

The Court: In the first case, I notice they sent it back 
here with instructions to hold it until the Patent Office did 
something or other about it. What did that relate to? 

Mr. Reynolds: I was going to explain that. 

At the time it came up the first time, no one in the Patent 
Office considered that the computing machine device had 
reference then to a telephone device, because we thought it 
was a computing machine, and that was the art to which 
the invention appertained. 
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We took the position he had to disclose it so that a man 
skilled in the computing-machine art could understand it, 
or the disclosure was not sufficient. 

The District Court held with us on that point, but the 
District Court also held he hadn’t disclosed it so the skilled 
worker in the computing-machine art could unde rstand it, 
but also both those arts, first he hadn’t disclosed it in the 
computing-machine art, and second as to the telephone art. 

The District Court held with us on both those points. It 
went to the Court of Appeals. The Court of Appeals dis¬ 
agreed as to the telephone art. Judge Edg^rton held 

15 that the telephone art was the art to whicfch the in¬ 
vention appertained, and since the Patent 6ffice had 

never passed on the question of whether the disclosure was 
sufficient for the worker in the telephone art, he seht it back 
to the District Court. 

He didn’t remand it for a new trial, simply seht it back 
to the District Court until the Patent Office decided whether 
the skilled worker in the telephone art could understand it. 

I will read the final sentence of that decision: 

“Though appellant did not, in the District Court, dis¬ 
charge its burden of proving that a man skilled in the most 
relevant art or science could build appellant’s devices from 
the disclosures, we think the ends of justice will be best 
served by remanding the case to the District Court with 
instructions to hold it until the Patent Office decides 
whether in its opinion that is the case.” 

16 We took that statement at its face value] We re¬ 
ferred it to the Examiner in the telephony art who 

said he could not understand it, it wasn’t sufficient] It went 
to the Board of Appeals. They ruled. It came tcf the Dis¬ 
trict Court. We filed a motion saying it had been bent back 
for one purpose only, namely, to be held until tlje Patent 
Office decided that. Therefore we requested th^ case be 
dismissed, since the only purpose for which it jhad been 
sent back had been served. That motion was gijanted by 
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Judge Proctor, who ruled that the complaints were dis¬ 
missed. An appeal was taken on that. 

The Court: Then Judge Proctor’s decision was not on 
the merits? 

Mr. Reynolds: Xot the second time, your Honor; no, sir. 
On the first time, it was. On the second time, it was simply 
procedure. 

The Court: Did he have it both times? 

Mr. Reynolds: Yes, he had it both times. 

It went to the Court of Appeals again and they rendered 
this per curiam decision in which they seemed to criticize 
the Patent Office because it didn’t state reasons to their 
satisfaction as to why we couldn’t allow the invention, and 
also apparently what they intended the first time was a 
complete reopening of the case in the District Court, be¬ 
cause in the second decision they sent it back here 
17 for the taking of further testimony by the plaintiff 
on that issue. That is what it is here for now. 

The Court: For a full hearing on the merits? 

Mr. Reynolds: Well, they said— 

The Court: Or for a limited purpose of taking testi¬ 
mony? 

Mr. Reynolds: Taking testimony of an independent ex¬ 
pert in the field, in the telephone field, that is. 

The Court: Yes. What am I to do when I take that tes¬ 
timony? 

Mr. Reynolds: I think your Honor is supposed to decide 
the case on this new testimony, on the merits, in view of all 
the testimony. 

The Court: It is your view the whole case is now before 
this Court? 

Mr. Reynolds: Yes, I think that is the only interpreta¬ 
tion, and certainly rather than risking it going back again 
to the Court of Appeals, that would be the thing to do. 

The Court: The effect of their ruling is that the com¬ 
plete new hearing should be had, including the testimony of 
this expert? 
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Mr. Reynolds: That is the way I understand ij, every¬ 
thing that is in here is to stay, the plaintiff can tbke fur¬ 
ther testimony, and then there will be a new decision on it. 
I think that is what is contemplated. I think we are in 
agreement on that. 

18 The Court: That I try it de novo without relation 
to the previous cases? 

Mr. Reynolds: That is right; although I think— i 
The Court: Except that I am to be guided by their 
suggestions? 

Mr. Reynolds: That is right. I think holdings that have 
been made here are entitled to considerable weight, of 
course, where they are pertinent. 

The Court: Yes. i 

Mr. Reynolds: One of these holdings is by Judge Proc¬ 
tor to the effect that the evidence in the case beftore vou 

| * 

now does not establish that a worker in the telephone art 
can understand this, and that is specifically affirmed by the 
Court of Appeals, because they say: 

“Though the appellant did not in the District Cpurt dis¬ 
charge its burden of proof. ” 

That is the first time the case went over. There pas been 
no additional evidence since. 

There is just one thing I want to call attention to, and 
that is this expression “any person skilled in tpe art,” 
which has been uniformly interpreted as meaning a| worker 
of average skill in the art, and not the few experts in the 
art. The rulings are the disclosures must be sucb as the 
average worker skilled in the art can understand, 

As I see it, the only issue before your Hoi|ior is in 

19 view of the evidence that is in now and wijl be in, 
whether the average skilled worker in the automatic 

telephone art can understand this disclosure enpugh so 
that he could make and use this machine on the ba^is of it. 

The Court: That will be all for today, gentlempn. You 
may be back at ten o’clock tomorrow morning. 

* * # * # * * * * • 
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Washington, D. C. 
December 16, 1948 

***••***#» 

21 PROCEEDINGS. 

The Court: Mr. Kolisch, call your witness. 

Mr. Kolisch: Mr. Williams, if I may. 

Thereupon Samuel B. Williams was called as a witness 
for and on behalf of the plaintiff and, having been duly 
sworn, was examined and testified as follows: 

Direct Examination 
By Mr. Kolisch: 

0- Please state your full name, your address, and your 
present Occupation. A. Samuel B. Williams. My present 
address is 866 Claremont Avenue, Brooklyn, New York. 
1 am a consulting electrical engineer. 

Q. ArC you an employee of plaintiff, International Stand¬ 
ard Electric Corporation, which, as you know, forms a part 
of the International Telephone and Telegraph System? 
A. No. 

Q. Are you or have you ever been employed by any com¬ 
pany belonging to the International Telephone and Tele¬ 
graph System? A. No. 

Q. Have you read the three patent— 

The Court (Interposing): Did you ask him if he had 
been an employee of the plaintiff ? Was that your 

22 purpose? 

Mr. Kolisch: Yes, the first, whether he is an em¬ 
ployee of the plaintiff, the International Standard Electric 
Corporation, and, second, whether he is employed by the 
holding company that owns plaintiff and several other 
companies. 

The Court: All right. 

Bv Mr. Kolisch: 

Q. Have you read the three patent applications which 
form the subject matter of this litigation? A. Yes. 
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Q. Do you understand the applications? A. Yes. i 

Q. What outside help did you get? A. None. 

Q. In reading these? A. None. I just read the descrip¬ 
tions and the drawings, particularly the description,of ap¬ 
plication 425,882. The drawings of the three applications 
are identical. 

Q. Have you ever discussed these applications j either 
with Mr. Hatton, who is the inventor, or with Mr. Haigh, 
who testified in this case previously as an expert? A. No. 
I believe I have never met either Mr. Haigh or Mr. llatton. 

Q. Mr. Williams, you have been called to give your ex¬ 
pert opinion on the question of whether thesei patent 
23 inventions are so described as to enable any person 
skilled in the automatic telephone switching art to 
make, construct, compound and use the same. 

I will ask you first to state what your qualifications are 
to give such opinion evidence. A. I was graduated from 
Ohio State University in 1905, with the degree of ^lechani- 
cal Engineer in Electrical Engineering. I am a licensed 
professional engineer of the State of New York. 

Prior to 1946, when I started my engineering practice, I 
was for 41 years an employee of the Bell System, in the 
capacity of telephone circuit engineer, first with the West¬ 
ern Electric Company and then with the Bell Laboratories. 

I was employed both as an engineer and a supervisor of 
other engineers in the development and construction of 
telephone switching circuits for use in automatic telephone 
switching systems, and then switching systems such as 
computing systems. 

While I was with the Bell Laboratories and latQr in my 
own consulting practice, I was frequently called upon to 
read and study the descriptions and drawings off United 
States patents, with a view to considering their worth and 
meaning from an engineering standpoint. These; patents 
covered a variety of inventions, but most of them, |I should 
say, about 2,000-odd, were patents covering telephone 
switching circuits and switching circuits generally. 
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24 Q. Will you give the Court a brief explanation of 
the patent inventions in which we are interested in 

this case? 

The Court: Are you going to introduce the Patent Office 
lecord? I don't seem to have anything that relates to the 
patent here. 

Mr. Kolisch: May it please the Court, the Patent Office 
record was introduced in the case originally, and I think 
still forms part of the case. 

The Court: I think not. I think you will have to pro¬ 
ceed anew, will you not? 

Mr. Reynolds: I understand it should be here, your 
Honor. It was put in. Of course it has been to the Court 
of Appeals a couple of times. It may have gotten lost 
somewhere. 

Mr. Kolisch: At any rate, your Honor, prepared for 
that eventuality, I have with me the printed record on 
which we first went to the Court of Appeals, and the printed 
record on which we went to the Court of Appeals in the 
second instance, and in these printed records your Honor 
will find, of course, all the exhibits which form part of the 
case, and if I may, I will ask the Clerk to hand up my copy 
of these printed records, so that your Honor can follow 
the proceedings. 

The Court: That may serve the purpose. I am not sure. 

Mr. Reynolds: That has only one of the three applica¬ 
tions in it. 

25 Mr. Kolisch: In the meantime, Mr. Stewart just 
tells me he will look in the Clerk’s office, and your 

Honor will be supplied the record of the case when it was 
first tried on the original exhibits. 

The Court: Well, I shall expect counsel to bring into 
ibis case anything that they expect to rely upon. 

Mr. Kolisch: Yes. 

The Court: Because I can’t be expected to search back 
to two former trials and former appeals for essential in¬ 
formation. 


Mr. Kolisch: Yes, we will. 

The Court: Where will I find a description of this in¬ 
vention? 

Mr. Kolisch: The entire patent specification is printed 
beginning on page 70 in the record. Your Honor will find— 

The Court (Interposing): Page what? 

Mr. Kolisch: 70. It runs from page 70 to page 148. 
That is the copy of the typical patent application. Then 
your Honor will find, beginning at page 149 and running 
to page 174, copies of the drawings. 

The Court: All right. 

Mr. Kolisch: Those are copies of the drawings. Then 
beginning at page 175, the rejections of the Patent Office 
in the first instance. That was the first rejection of the 
Examiner, followed by the decision of the Boaijd of Ap¬ 
peals. 

26 The Court: Yes. 

Mr. Kolisch: Then, beginning on page ^04 to the 
end of the record, copies of patents that were introduced 
in evidence during the first trial. 

The Court: Yes. All right. 

Mr. Kolisch: In the small volume that I handed up to 
your Honor, your Honor will find the proceedin 
Patent Office after the remand by the Court of 
and everything up to the decision of the Court ofj 
which I gave to your Honor yesterday. 

The Court: Yes. 

By Mr. Kolisch: 

Q. Will you now, Mr. Williams, briefly explain what 
these patent inventions are? A. The drawings arc the same 
in the three cases, and the descriptions are either] identical 
or complementary. 

Patent application serial No. 430,629 discloses t|ie getting 
and retaining the result of a calculation in the device so 
that it can be added to or subtracted from further calcula¬ 
tions. 


jgs in the 
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In the first Office action, the Patent Office cited patents 
to Hofgaard, 2,265.235, and Robinson, 2,099,754. 

The amendment in reply to this action canceled the orig¬ 
inal claims and substituted those now in the record. 

Patent application 439,364 is for means for retaining the 
multiplicand factor of a multiplication so that new 
27 multipliers may be employed to get new results with¬ 
out re-entering the multiplicand. 

This is a particularly useful device in extensions. 

In the first Office action the Patent Office cited patents 
to Paris, 2,185,261. 

The Court: Well, now, wouldn’t it be better first to tell 
me what this invention is? 

The Witness: This invention, serial number, application 
serial number 425,SS2 covers the means for inserting com¬ 
mas or other punctuation marks between the millions and 
hundred thousand digits and the thousands and hundred 
digits of a number that is to be printed or as a result of 
calculations. 

The Court: Yes. Now, how are you going to do it? 

The Witness: Well, the circuit apparatus is so arranged, 
your Honor, that when the solution circuit, as we call it— 

The Court (Interposing): What is the solution circuit? 

The Witness: The solution circuit is a group of switches 
which are arranged to add, to move forward and add the 
numbers that are put into the circuit. 

For instance, if we wanted to add two numbers together, 
the first place, 2 and 3, the first number would be changed, 
and the switch take— 

Bv Mr. Kolisch: 

«r 

Q. (Interposing) If I may interrupt, when you say we 
want to add two numbers, what do we do? Suppose 
2S you want to add the numbers. What do you do first 
in order to convey the information to the machinery 

i 

that you want to add these two numbers? A. We would 
first—this machine, your Honor, has a keyboard with ten 


I 
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keys numbered 0 to 9, and ten other keys with signs such 
as plus, minus, multiplication, the X sign and division sign 
and some others, so that the problem can be entered in by 
pressing these keys one at a time. 

The operator’s keyboard also has a printer. 

As you press a key, relays are operated in the apparatus 
which register the value of the digit of that key, or Jf it is 
a plus sign it registers the fact that an addition is to be 
made. 

For example, if I pressed the number 2 key, I would regis¬ 
ter a 2 in the apparatus in the relays, and when I pressed 
the plus key, if I were going to add, the 2 being registered 
on these relays would cause the solution switches, the par¬ 
ticular digit to take two steps. That is, adding 2 to Cj. 

The Court: "What is a step? 

The Witness: A step, if your Honor please— 

By Mr. Kolisch: ! 

Q. (Interposing) Will you show to the Court with the 
aid of a switch which I will hand up, and which we 
29 will mark Exhibit 1. j 

(Switch was marked Plaintiff’s Exhibit No. 5 foil- identi- 

' I 

fication.) 

The Witness: Your Honor, may I? 

These switches operate with a magnet, and when this 
operates the magnet, it pulls the pawl up, and When the 
magnet releases, the pawl draws the switch ahead hue step. 

Now, there are contacts here that ride over the bjank con¬ 
tacts which are here, so that as the switch is stepped, the 
contacts ride over the bank. For instance, (indicating), 
that is on one step. That is number two step, three, four, 
five, and so on. So that when I said that the switch took 
two steps, I meant that the—I will get this back tio zero— 
when I said the switch took two steps, it moved two steps 
to there (indicating). | 
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Now, the result of operating the plus key, the next move 
would be to press the number 3 key. I am going to add 2 
plus 3. 'When I press the equal signs now the switch will 
take three further steps, 1, 2, 3, so that now the brush is in 
the position regarding the fact that I have added 2 and 3. 
In other words, I have put two pulses, then three pulses in, 
and they add up, and it is by that simple operation that this 
calculator does its adding. 

The Court: All right. 

30 By Mr. Koliscli: 

Q. Will you explain at this point to the Court wherein 
the operation that you have described in connection with 
the calculator compares with the operations that are per¬ 
formed in an automatic telephone exchange in which we 
send by means of our dial the two pulses representing the 
digit 2 that we want to call. What happens in an automatic 
telephone exchange? A. Well, your Honor, when the dial 
is pulled down, you put your finger in number 2 hole and 
pull down and let it go back. As it is returned, it sends two 
pulses. With that going into the control circuits or relays 
and so forth, the effect of those two pulses is to make a 
recording switch such as this take two steps. There is in 
the exchange one of these switches for each digit to be 
dialed. For instance, in Washington we dial six digits, 
two letters, and four numbers, and there would be six of 
these switches. 

Now, the first time you dial, the first switch would take a 
position upon the dial pulses in accordance with whatever 
number was dialed. For instance, if a D was dialed, it 
would take three steps, and then you would have a G, for 
example, which would take, I believe, four steps. Then you 
would follow with your numbers. 

Now, when the first digit is recorded, the D, there is still 
a circuit that moves the effect of the dial contacts over to 
the next switch, so that the first switch would register 

31 the two, the next switch would register—I mean the 
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three, the next four, and the next four switches would 
register whatever number was dialed, there bein<t this dis¬ 
tributor circuit between the dialing impulses and the 
switches, so that the number would be properly recorded. 

The Court: What is the instrument you have in your 
hand? 

The Witness: This is a marker switch, it is called. It is 
for that purpose, and is also used and can be used in the 
calculator, because it has ten points. 

The Court: Is that a calculator device, or telephonic 
device ? 

The Witness: Well, this is a telephonic device, developed 
for the telephone. 

As is the case with this particular application, your 
Honor, it employs telephone and telegraph apparatus. The 
telephone apparatus is the circuit apparatus su^h as this 
switch, and the relays and these, the telegraphic apparatus 
represents the printer, which is merely for printing the 
problem and answer. 

It is incidental, in a way, to the whole systenji, because 
the real invention lies in the operation of the switches and 
relays in this particular application. 

Mr. Koliscli: If I may at this point hand this up to the 
witness, I think it would be helpful to the Court i^ you now 
presented the three other pieces or devices and ex- 
32 plained what the relationship between them is, and 
also what their use is, both in automatic telephone 
systems and also in calculating systems which we have been 
discussing in this case. 

The Witness: Well, your Honor, this switch has six 
contact brushes and this one has four. They both take 
eleven steps; that is, ten steps. This type of switch is also 
made in 22 steps, 25 steps, or for whatever purpose we want 
to make it to fit into the telephone exchange, the telephone 
device, and the number of brushes on it also depends upon 
the circuit in which it is used, and if we want, with this 
switch we can only get four different circuits here, because 
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the circuit conies from this brush, fed through the brush 
to a particular contact that the brush is making at the time. 
And that one brush in this switch can make ten different 
contacts. It is standing in a normal contact position. 
Other switches might make 22 contacts, still others, 25, and 
they even have made them as high as 50. 

Mr. Kolisch: Mr. Williams, those were, I think, switches 
marked Exhibits 5 and 6. 

(Switch was marked Plaintiff’s Exhibit No. 6 for identifi¬ 
cation.) 

Bv Mr. Kolisch: 

Q. Will you specify which one is which? A. Exhibit 5 is 
the four-brush switch and Exhibit 6 is the six-brush 
33 switch. 

Q. When you speak of these relays, will you also 
state what the exhibit number is, so that we can later locate 
it? A. Yes. This is the telephone relay, your Honor. 

Q. What is the exhibit number? A. Exhibit 7. 

(Plaintiff’s Exhibit No. 7 was marked for identification.) 

The Witness: This is the winding. The core is nothing 
but an extension of the heel piece here that runs through 
and comes out to match with the armature. 

Now, the armature is adapted to move, you will see, back 
and forth as the coil is energized. The armature is re¬ 
tracted by magnetic pull when it is attracted. You will 
notice here is contact normally closed. The contact trans¬ 
mittal is all at this point (indicating), and when the arma¬ 
ture is normal those two springs are closed. The wires arc 
connected to the other end of the springs, for convenience, 
so that when the armature operates that contact will be 
opened. On this side, we have a contact that is normally 
opened, that is, this one (indicating), this contact here 
which rests against the armature and positions against the 
armature, so when the armature is back in its normal posi¬ 
tion the contact point will not close. The contact point is 
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up there (indicating). When the armature is operated, it 
closes the circuit with the main spring. 

34 Those are the two important types of contacts, and 
sometimes in relays there are combinations of the 

break and the make, which naturally transfers ai circuit 
from a normal condition when the relay is normal jo some 
other condition when the relay is operated, and heijce that 
type of contact is called a transfer contact. 

This is another type, Exhibit 8, of the relay, whic^i would 
do the same thing as this. This is a heavier dut^' relay. 
It has got a larger core, and you can put more springs on it. 
It is merely another type of device to function just jexactly 
the same as this. 

You will see these springs are normally closed here (in¬ 
dicating). 

Here is a transfer (indicating). 

This spring normally rests against the back contjict and 
when I operate the armature the swinging spring jcrosses 
with the front contact, so that if I want to transfer at circuit 
from a normal condition to some other condition, I would 
operate the relay. 

These circuits, your Honor, are somewhat like thijs. Sup¬ 
pose I wanted to operate this switch by a relay. 

For instance, we will go back to the telephone, find we 
will assume this relay is a dial pulse relay, as we j call it. 
That is, as the dial is returning to normal, the lin|o wires 
are opened normally a number of times, defending 

35 on the number in the finger wheel, and each tfme the 
circuit is opened, this relay, which would t>e con¬ 
nected in that circuit, would be released. Each Itime it 
would release, it would close this normally closed Contact, 
you see, and the closing of that contact would be—w<& would 
run a wire from, we will say, this spring on Exhibit 7 to 
the winding of the magnet on the switch, Exhibit o. We 
would put ground on the other contact and battery! on the 
other side of the winding, so that we have a complete cir¬ 
cuit with power to energize the switch magnet. When the 
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dial pulse came in, this would close momentarily, and the 
magnet would operate. When the dial closed, the line cir¬ 
cuit including the relay would operate and break the back 
contact. The switch magnet would release and the switch 
would advance one step, and it is in that way in telephone 
circuits that we register the orders of the subscriber who 
dials. It is registered. 

May I go a little further, your Honor? 

The Court: Yes. 

The Witness: Just to draw’ a parallel between this oper¬ 
ation and the Hatton application. 

The Court: Yes. 

The Witness: In the Hatton application, of course w’e 
don't have a dial. We have these, the ten keys, and these 
provide, they close w’hat w’e call a circuit; in other w’ords, 
they don’t send pulses, they close 1, 2, or 3 contacts, 
36 depending upon the number to be recorded that the 
key represents. There are five of these relays, some 
one, two or three of which will be operated in combination 
and that throughout represents the number that was dialed, 
because it is probably easy to see that if w’e have five relays 
and we operate a different combination for each number 
we want to record, each figure, w’e can by means of circuits 
through the contacts of those relays make the five, make 
any one of ten by means of this code. 

That is w’hat I mean by a code, your Honor, and that is 
a well know’n device w’e used in the telephone system. In 
fact, I think the telephone had it long before any of the 
electrical computing machines had it. So that the number 
is recorded that way in the Hatton application. The relays 
that operate from the key have simply just one contact, and 
each one of those contacts or each relay goes through a 
switch. We w’ill let Exhibit 6 represent that swatch, because 
it has six positions. The terminal banks of the sw’itch are 
connected to groups of five other relays, one for each num¬ 
ber to be recorded. If w’e w’ere going to record five num¬ 
bers, w’e would have five groups of relays, so you see the 
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parallel immediately, I imagine, between the telephone and 
the Hatton application, because all that the Hatton japplica- 
tion does, in fact, is to replace the dial and pulses with a 
key, but the other features of the Hatton application 

37 so far as I have gone, are exactly the samje as we 
have in the telephone, and so that we can record the 

five different groups of relays, five digits, 1 , 2, 3, ji, 5 , for 
example. After they are recorded, then we haye other 
switches in the Hatton application that are the io-called 
solution switches, and there we begin to opeijate the 
switches by adding the pulses together as I described be¬ 
fore. From there on there is a distribution switch, a dis¬ 
tribution circuit, and a so-called Input circuit. 

Now, the purpose of those is this; as shown, thq Hatton 
application has actually nine adding switches in the solu¬ 
tion circuit, so that I could add a nine-digit figurq. As I 
only have one strip of keys, I have to press one lj:ey at a 
time, and therefore I start with my recording aid start 
recording all nine groups of relays, one group atja time, 
and if I only have a two-digit number to record, I record on 
the first two groups and then stop, and my stop is indicated 
by the plus sign, for example. 

Having stopped with two digits, I now have to go over 
to the nine solution switches and put those two representa¬ 
tive numbers on the right switches in the unit a|nd tens 
switches. 

For instance, if I have nine switches in the solution cir- 

I 

cuit, I have, from right to left, units, tens, hundred^;, thous¬ 
ands, ten thousands, and so on, but if I started inj my re¬ 
cording circuit to record 1, 2, 3, and so on, whatever 

38 digits I would have, then I have to relate thf)se and 
the distribution circuit does that. 

That is well known in telephone systems. That i^ a well 
known device, because in the large exchanges in Washing¬ 
ton we have what is known as a sender, and the fi|rst two 
digits that you dial enter into a sender which is recorded 
in a code, have to be as they say de-coded. That is, they 
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have to tell the sender just what direction, what switches 
to operate, just the same as the recording circuit in the 
Hatton has to tell these switches the one to operate, how 
many steps. 

You see, the principles underlying the Hatton application 
are essentially those of the telephone. 

The Hatton application merely adds on the contacts. 

I hope I have made that clear, your Honor. 

The Court: I think so. 

By Mr. Koliseli: 

Q. Mr. Williams, I think it would help the Court now if 
you explained, first taking this telephone exchange in 
which, as you said, we dial one number after the other, de- 
pending on the called subscriber whom we want to get, how 
your finger dial registers the number of pulses, the nu¬ 
merals of which the called number consists, and how in the 
automatic telephone exchange those operations of the 
marker switches are then translated into the establishment 
of a connection to the called subscriber, and the ringing of 
the called subscriber, and compare with that how in 
3r* the Hatton application the setting of all these 
switches then is translated into the sending of a num- 
ber and the printing of that number on a ticker tape. I 
think that would end up—that would finish your general 
description of the invention. A. Well, your Honor, as I 
stated, when you dial, we will use Washington as our pat¬ 
tern here, you dial the first two numbers which are letters, 
and they are recorded on those marker switches, or their 
equivalent, because when I say “or their equivalent” some 
of the senders employ switches, and some of them employ 
relays which make the record, but from a purely circuit 
operation, it makes no difference. 

As soon as the first two digits, which are letters, are re¬ 
corded, the sender makes a connection with what is known 
as the de-coder. The de-coder is like an information book. 
It is something to which the sender can say, “I have got 
DG recorded. What switches do I have to operate in order 
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to make the connection to office DG?” And the decoder 
tells the sender as a result just what switches are tjo be 
operated, and the sender proceeds to operate those switches 
to extend the connection to the desired office. The numbers 
are recorded on similar switches, and depending upoji the 
type of switches, those numbers will operate the switches 
in the distant office, or maybe, as in the case of a panel 
system, the number has to be translated to a different 

40 basis, because in the panel system we have a switch 
that has five hundred contacts, and so instead or each 

switch taking 1 to 10 pulses, steps, the switches takie the 
equivalent of five steps, and those translations have to be 
made. That is all done in the sender. 

Then, after the connection is made with the line, it is 
tested to determine whether it is busy or idle, and ii[ it is 
idle the bell is rung and the called subscriber heaijs the 
ringing tone. 

Now, in the Hatton application, as I stated, we can draw 
this parallel: We will assume for a moment that th|e two 
numbers that are factors in addition are one number Vhich 
is represented by the two digits, the letters that you dial, 
and the other number is represented by the numerical por¬ 
tion of the telephone number. If the party or operator 
keys or operates the keys corresponding to the first two 
letters or the first two numbers, that represents the factor, 
the first factor. That is recorded in these Input relays, as 
they say, in accordance with the application. 

At the same time that they are recorded, those numbers 
are printed on the printer, so that the operator will know 
just what he is putting in. 

When he presses the plus key, for example, that Jis the 
equivalent of the sender asking the information bureau or 
de-coder what course to take, and in the case pf the 

41 Hatton application the number that is recordejl then 
in the Input relay, which causes it to make the unit 

and tens solution, that is, the number of steps, depending 
upon what you put in. 
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Then the operator proceeds to key by pressing the keys, 
the number which would be the equivalent of the telephone 
number numerals, and when they are put in, he presses an 
equal sign key, or its equivalent, and then that causes the 
first of the switches which records the first number to ad¬ 
vance additional steps, depending upon what number of 
digits there are, and the other switches take other steps, 
so that when we are through we have, using my parallel, 
w e would have four of these solution switches in some posi¬ 
tion from 1 to 9. That would be off and on, as we say, be¬ 
cause they would be half advanced due to these pulses, so 
I have a number in the solution circuit which is of the order 
of 1,000 or more. 

The particular application which is referred to and shown 
as Plaintiff's Exhibit 2 on page 7 is directed to automatic¬ 
ally inserting between the thousands and hundreds digit a 
punctuation mark, such as a comma. After the number is 
accumulated on the solution switches, printing automati¬ 
cally starts, and the printer, due to the arrangement, auto¬ 
matically prints the first of the digits. It doesn’t print the 
next indication from the next switch immediately. It 
pauses and inserts a comma. The circuit causes the printer 
to put a comma in between the thousands and hun- 
42 dreds digits. Then it goes ahead and prints the rest 
of the number, that is, the sum or the result of any 
calculation, and that is the intent on the Hatton application, 
I think it is 452,S82. That is described in Exhibit 2. 

Q. Mr. Williams, in comparing the telephone system with 
the Hatton calculator, you pointed out that in the telephone 
system we dial a number, and in the Hatton system we 
press keys representing the numbers. Isn’t it a fact that 
in the telephone system also for many, many years keys 
were often employed instead of dials to send numbers to 
set up connections? A. Oh, yes. In the automatic telephone 
system, as you probably know, we still use operators. If 
you want to call outside of the area, you would have to use 
an operator, go through an operator, because there is no 
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automatic exchange, and, similarly, on a call in the area 
the distant end would have to come in to an operator w’ho 
must be provided with some means of entering thb number 
into an automatic equipment, and it is more convenient to 
use the keyboard for that purpose, and that is w T dll known. 
In fact, our first long lines systems were keys. 

Q. As I recall, Mr. Williams, the first automatic exchange 
wuth which I had anything to do was the exchange that was 
installed in Newark, New Jersey, in 1912, I thinkj. A. I be¬ 
lieve in Newark— 

43 Q. New Jersey. The subscriber gave the order to 
the operator and the operator had a keyboard on 

which she pressed the keys, which then operated] the auto¬ 
matic switches. Is my recollection correct? 4- That is 
correct. That was known as a semi-automatic system, be¬ 
cause the telephone that the subscriber used wad the same 
as any manual telephone, and when he called hji gave his 
number to the operator, and the operator proceeded to 
establish the connection, but the connecting apparatus was 
automatically operated by means of these keys dn the key¬ 
board. 

Mr. Reynolds: I think this examination is tbeing con¬ 
ducted by rather leading questions. I don’t object specifi¬ 
cally to these, but I think in general it would be better if 
the witness did testify. ] 

The Court: Yes, it would. J 

By Mr. Kolisch: j 

Q. Will you state to the Court with reference to Exhibits 
5, 6, 7, and 8 these two switches and the relayd, how long 
you have known switches and relays of this general con¬ 
struction and operation. A. Well, the relay, flai relay, Ex¬ 
hibit 7, came into being around, I believe, 1910 ^r 1912. 

This relay, Exhibit 8, well, not this particular type, be¬ 
cause this is an improved type, but perhaps a little bit 
earlier than 1910. This is the automatic electric 

44 type. I wouldn’t know* the exact time, bqt it is 20 or 

30 years old, anyway. I 
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These types of switches were among the early types of 
switches used in sender registers, which came into being 
around 1915 or 1916, around there. 

Q. Now, I asked you before whether and what under¬ 
standing you gained from the patent applications, from the 
descriptions of the Hatton applications. I ask you now 
whether one skilled in the art, in the automatic switching 
art, could construct the invention of the Hatton applica¬ 
tions from the information contained in the descriptions 
and drawings of those applications. A. He could. 

Q. Could the average, the run-of-mine kind of automatic 
switching engineer construct the inventions of the Hatton 
applications from the information contained in the descrip¬ 
tions and drawings of those applications? A. Yes. 

Q. I will add the question: Could you build it? A. I 
think so. Yes, sir. 

The Court: Did you ever build one ? 

The Witness: Oh, yes. 

The Court: And did it work? 

The Witness: I built a complex computing machine. 

The Court: I mean like this. 

45 The Witness: Not like that, but I built one more 
complicated than that. 

The Court: I meant in accordance with these drawings. 

The Witness: Oh, no. No, sir. 

The Court: Why didn’t you do that in preparation for 
vour discussion? Whv didn’t vou build one? 

The Witness: Your Honor, I didn’t have time. 

The Court: All right. 

Mr. Kolisch: And may I tell the Court this— 

The Court: Let the witness testify. 

Mr. Kolisch: I just wanted to apprise the Court of some¬ 
thing that happened in the first appeal. 

Mr. Haigh, who testified in the first case, he testified— 

The Court (Interposing): I don’t think you should tell 
me that. 

Mr. Kolisch: Very well. 
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By Mr. Kolisch: I 

Q. Now, Mr. Williams, if you were given the jotJ that the 
Court just suggested you should have done before the trial, 
if you were now given the job to go ahead and l>uild the 
Hatton invention, what kind of engineers, engineers with 
what background would you employ for that purpose? A. 
Oh, telephone circuit, automatic circuit engineers would be 

the best. j 

l 

46 Q. Would you employ for that purpose Engineers 

whose background was solely in mechanical calculat¬ 
ing machines? A. No. | 

Q. Now, you stated in explaining the Hatton invention 
that Hatton employs a telegraphic printer to print the re¬ 
sults of the calculating operations. Would your automatic 
switching engineers or engineers whom you would employ 
for this purpose know how to arrange the telegraphic 
printer of the Hatton inventions ? A. Oh, I know they would, 
but I was trying to think of just—to illustrate how they 
would probably do it. They would take some printer such 
as the ticker for stock quotations and the like, and if the 
printer itself wasn’t arranged to fit the codes g^ven in the 
Hatton application, they would rearrange the operation of 
the mechanical part of the device so that it would fit the 
codes. 

Q. How long have printers— 

The Court (Interposing): What change woul(jl they have 
to make in the mechanical device? 

The Witness: Usually those printers are ojperated by 
what is known as code bars. For instance, there would be 
five bars that would be shifted back and forth ^nd when I 
shift two, we will say two bars to represent a cqde, I would 
present a clear swath to something that would go through 
and cause the rotary wheel, rotating wheel that has 

47 the letters and figures on it to move around so many 
steps to present the proper character to the printer. 

The Court: Is that change or shifting, as you call it, 
shown in the description here? 
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The Witness: Xo, your Honor, it isn’t shown exactly as 
I stated, but to the engineer the statement on page 72 here— 
shall I read it, sir? 

The Court: Yes. 

The Witness: (Reading) 

‘‘The printer P is capable of printing in turn on a paper 
tape, from a type wheel any of twenty characters corre¬ 
sponding to the designations of the twenty keys in the key¬ 
set KS (except the character ( D’). The type-wheel is posi¬ 
tioned by a mechanism controlled by five selector magnets 
K1-K5, and a character is selected for printing by the si¬ 
multaneous energization of not more than four of these 
magnets in an appropriate combination. In the normal 
jx)sition of the type-wheel, i.e., when none of these magnets 
is energized, the character 0 is selected. Printing of the 
selected character is effected by the energization of a print¬ 
ing magnet K6: upon the release of this magnet, the paper 
tape is advanced by a distance sufficient to clear the printed 
character. As the details of construction of this 
4$ printer form no part of the present invention, they 

are not described fullv herein.” 

* 

By Mr. Kolisch: 

Q. How long have printers of that general nature been 
known to you? A. Well, they w r ere known, when I started 
as a circuit engineer, more than forty years ago. 

Q. What have you to say as to the complexity of the 
printers which have been used during the last forty or 
fifty years, and the complexity of the printer that is re¬ 
quired to be used for the Hatton invention? A. The printer 
to be used for the Hatton invention vrould be considerably 
simpler, or could be, than the usual printer in which the 
general telegraphic printer might print letters and figures 
and punctuation signs, just the same as the typewriter, 
and therefore there has to be more characters and more 
type, whereas in the case of the Hatton invention it is pos¬ 
sible to conceive that the type-wheel might have only ten 
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positions with two benches of type, since therd are only 
digits, 0 to 9, and ten or less of these sign keys, or a maxi¬ 
mum of twenty. That would be considerably simpler than 
the 32 characters which the usual telegraphic prinlter has to 
print. 

Q. Now, referring, Mr. Williams, to the drawings of the 
Hatton application, what have you to say as to the 

49 invention as employed by Hatton? Are tlley or are 
they not familiar to the average engineer tn the au¬ 
tomatic switching art? A. They are familiar to tile average 
engineer. They show the contacts detached from the wind¬ 
ing, hut that is done in a considerable number of cases. It 
is a very good way to study a circuit, in any eveijt. It is a 
good way to illustrate the theory of the circuit. 

Q. Will you show to the Court with reference to one of 
the circuits that the Hatton application describe^ and with 
reference to the drawings of the Hatton application, how 
the two should be collated? A. Well, your Honor I chose 
operation No. 101 on page 109 of the record, merely to il¬ 
lustrate and read that particular one. The operation No. 
101 states that Battery DG, meaning the winding of the 
DG switch, DIB— 

The Court (Interposing): Wait until I find t}he figure. 

The Witness: I am sorry, sir. 

The Court: I have it here. 

The Witness: I have marked it in red. 

This is marked in red. We start with the battery relay 
DG, the switch DIB in position 4, in position 2, Resistance 
Dy, back contact of the relay DX1, and this illustrates an 
expedient which is frequently used. In other words, we 
group a group of wires together that go from one 

50 figure to another, give them an identifying designa¬ 
tion so that we can find them down here and number 

the wires. So we are going down here on wire No. 2 oh 
CD, which from figure 5 indicates that we go to figure 4; 
Figure 4 we find CD with reference to figure 5, and continue 
on wire 2 to the front contacts of relay CU. 
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And that is what is stated for operation 101. 

Xow, I arbitrarily assume that this relay, Exhibit 8, is 
the relay DG, and since I have only one of these relays, 
Exhibit 7,1 will let the contact on one side represent relay 
DX contact and the front contact on the other side repre¬ 
sent the relay CU contact. And the switch (indicating) 
could be this. So that the wire man, when he wired this 
circuit, would connect the live side of the battery to one 
of the winding terminals of this DG relay, Exhibit 8. The 
other side of that wiring would be connected -with a wire 
from the terminal to one of the back contacts of the switch. 
You will notice these back contacts are all brought out here 
so you can wire to it. He would connect the wire at the 
Xo. 2 position of the B brush, and then from the Input to 
the B brush. He would run a wire to a resistance coil, 
which I don't happen to have a copy of, but it is just a coil 
of wire, and from that resistance he would run the wire to 
the wire terminal of one of these springs that form the back 
contact, and the other waring terminal would then be wared 
to one of these springs that form the front contact, 
51 which is this one on the relay, Exhibit 7, and connect 
around to the other or main spring on the normally 
open contact. That is contact CU2, according to the sketch, 
according to the figure 4, so that when the relay CU is oper¬ 
ated, and relay CU is operated at the time the operator 
operates the sign, the plus or minus sign—it has to do writh 
distributing circuit, your Honor—that would operate the 
relay DG, which w T ould tell in this particular case, which 
would tell the circuit that three digits had been entered 
into the number. 

Bv Mr. Kolisch: 

m 

Q. Mr. Williams, you selected operation 101 on page 109 
of the Hatton application. How about the other 216 or 217 
operations, the circuits described in the Hatton application? 
A. Well, as your Honor will see as he looks at them, they 
are all of the same general character. In other words, they 
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start at a battery through a relay, and from there to the 
contact of the switch or relay, and so on. All thej descrip¬ 
tions are very clear as to the particular circuit thaj; is being 
described. 

Q. Would an engineer, the average engineer, following 
the instructions of these 217 operations described by Hat¬ 
ton, know how T to make the connections that you describe, 
those relays and switches? A. Oh, yes. lie w’ould, 

52 of course, if he were going to wdre the apparatus, he 
wouldn’t pay any attention to the operations w’hich 

tell him how the device w’orks. He would start with the 
drawings in the figures show’n and make a manufacturing 
drawing from that to show where the wires should be run 
from one place to another. 

Q. You mentioned manufacturing drawings. ifVhat dis¬ 
tinction, if any, did you intend to make between patent 
drawings and manufacturing drawings? A. Patent draw¬ 
ings are directed to skilled personnel to illustrate ihe inven¬ 
tion claimed, and to enable the engineer or person skilled in 
the art to reproduce the invention. To reproduce the inven¬ 
tion doesn’t mean he was illustrating the invention. A 
manufacturing drawing is directed to the shop personnel, 
or the personnel that have to make the apparatus and put 
it together on a commercial basis, and the manufacturing 
drawings show a great deal more detail than is necessary 
for one skilled in the art to understand how the invention 
works. 

The manufacturing drawing must show’ exactly the typo 
of apparatus to use, w’here it is to be mounted, how the 
wire is to he run from one place to another, w l hat color, 
size, insulation to he used on the wires, where the ends of 
wires will be soldered, to w’hat terminals, and quite a num¬ 
ber of other things that are not needed to understand the 
theory of the invention, that are needed to put it 

53 together on a commercial basis. j 

I 

Q. You stated at the beginning of yourj testimony 
that in your w’ork as an engineer you have r^ad over a 
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couple of thousand United States patents relating to auto¬ 
matic switching systems. Will you please tell the Court 
whether those patents that you saw contained manufac¬ 
turing drawings of the nature that you just described? 
A. Xo, sir. They were, all that I recall, were just the type 
of drawing such as shown here, either with or -without the 
attached contacts. That is, when I say without the attached 
contacts, your Honor, a great number of the patents showed 
contacts associated with the magnet coil that operates or 
controls the contact. There are two schools of thought on 
that matter, and it really doesn’t make any difference which 
way you show it. 

Q. Refer, Mr. Williams, to pages 204 to 254 of the 
printed record, where a few United States patents are 
printed, and state to the Court what your conclusion is as to 
the comparison—first, as to the presence in those patents of 
manufacturing drawings, or the kind of patent drawings 
that you distinguished from manufacturing drawings. A. 
Well, I looked these over, your Honor, and I couldn’t find 
any indication that they were manufacturing drawings. 
They merely show the same type. For instance, the Wirth 
patent, 2,253,21S, sheet 1, that is the same general 
type. 

54 You will notice, your Honor, where the contacts 
are detached from the relay coils, the relay coils in 
this patent are shown in a little different way, instead of a 
box. as is shown in the Hatton application. These look like 
a coil with a line through them to represent the core. There 
are various ways of indicating such things as that, but the 
engineer would understand and the description would say, 
relay so and so, or windings relay so and so, and he -would 
know, but there are no functioning connections and things 
like that that you need in manufacturing drawings shown 
on any of the Wirth drawings. 

That is true of the Simon application, 2,256,872. They 
are practically the same thing. 
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Q. When you say the same thing, with what are you 
comparing it? A. I am comparing these, altogether, that is, 
the Simon patent shows the detached contact form of draw¬ 
ing. In fact, it shows the coil in substantially the same 
manner that the Wirth patent does. 

Q. How about any comparison with the Hattoiji applica¬ 
tion and Hatton drawings ? A. The main difference between 
these patent drawings and the Hatton application, to our 
Hatton application, is the manner in which the coil is shown. 

For instance, this shows this winding with a line 
55 through it that represents—to the engineer repre¬ 
sents the core, whereas the Hatton application shows 

a box. 

Q. What does that box in the Hatton drawing jconvey to 
the average engineer? A. It conveys that it is the relaying 
winding or magnet winding, wherein this C. E. Beale pat¬ 
ent, 2,262,446, there, they show the box form of winding, 
just the same as the Hatton. Keyser et al. is another form 
substantially the same as the other. The drawing—the 
contacts are detached from the coils. 

Q. Mr. Williams, I noticed that in explaining the opera¬ 
tion of the Hatton circuit, in connection with the Hatton 
drawings, that the copies of the Hatton drawings which 
you cut out of the printed record were pasted together in 
groups. Will you please state to the Court why y^u pasted 
them together, and where you obtained the information or 
the instructions to paste those drawings together in cer¬ 
tain groups? A. Your Honor, in studying a patent, one of 
the best ways to proceed is, as we say, tear the patent apart 
and put the drawings together in accordance wijh the in¬ 
structions that are contained in the patent or t^ie patent 
application. 

In the case of Hatton, beginning on page 73, where they 


begin to talk about the functions of the various parts of the 
circuit, you will notice he starts out: 

56 “Figures 2, 3 and 4 show a part of the circuit of 
which a principal function is the conversion to and 
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from the code form of signals representing digits and op¬ 
eration signs.” 

I took the drawings of Figures 2, 3 and 4 and put them 
together as I showed you to make it simplified for me to 
follow the description which I was to read. 

Q. Will you exhibit to the Court your assembled set of 
figures 2, 3 and 4? A. I showed you that before, your 
Honor. 

This is 2, 3 and 4, and for convenience I just fastened 
them together, because when I refer to the closed circuit I 
would know in reading the description that when a designa¬ 
tion started with a C, it must be on some one of these, and 
rather than, have them separate, it is much easier to put 
them together, and I proceeded to do that with all the 
others. 

5, 6 and 7 I put together. 

8, 9 and 10 were put together. 

This part of the description, your Honor, covers the func¬ 
tions which these various parts of the circuit are to perform. 

As you will recall my description of the telephone ex¬ 
change and comparing it with the calculator, I spoke of the 
distribution, distributing the digits from one place to an¬ 
other, and the Input circuit. 

57 Well, 5, 6 and 7 have to do with the distributor cir¬ 
cuit, and 7, 8 and 9 is the Input circuit, as they call it. 
In other words, that is where the factors are stored until 
they are put into the solution switches. 

Mr. Kolisch: Thank you, Mr. Williams. That is all. 
Your witness. 

The Court: We will take a five-minute recess. Perhaps 
it will stretch into ten. I want to see a gentleman that just 
came in. 

(There was a brief recess, following which the proceed¬ 
ings were resumed as follows:) 

The Court: Mr. Reynolds, you may examine. 
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Cross-Examination 
By Mr. Reynolds: 

i 

Q. Mr. Williams, have you ever done work for Mr; Kol- 
isch before ? A. On what matters ? 

Q. Anything. A. Yes. 

Q. Do you expect to do some again? A. Yes. 

Q. Will you explain what experience you have had in 
the calculating machine art? A. The experience I have had 
in the calculating machine art has not had to db with 

58 calculating machines themselves, that is, purely 
mechanical machines. Those purely electrical, purely 

which use switching circuits and methods for the purpose 
of calculating, but nothing of the actual mechanical ijature. 

Q. Have you ever made a calculating machine? A. Not 
a mechanical machine; no, sir. 

. i 

Q. Any mechanical machine? A. Yes. 

Q. Are you familiar with the various particulars bn cal¬ 
culating machinery? A. No, I can’t say that I am. 

Q. Do you have a general idea of the structure of a cal¬ 
culating machine? A. The mechanical structure? 

Q. Of any kind of calculating machine. A. I have never 
been able to ferret out the mechanical machine. TlJe elec¬ 
trical machine, yes, I know considerable about that. 

Q. Would you say that you have a greater skill and abil¬ 
ity than the average skilled w T orker in the automatic tele¬ 
phone art? A. Yes. 

Q. So that there may well be things that you can under¬ 
stand which could not be understood by the average 

59 skilled worker in that art; is that right? A. Not to 

anv great extent. ! 

Q. Well, what do ybu mean when you say yoji have 
greater skill, then? A. Well, perhaps because of my[ larger 
experience. There is a difference between, as I s^e it—I 
have had a great deal of experience in the telephbne art, 
especially in the telephone switching art, and I cah draw 
upon experience to perhaps draw a circuit or desigji some- 
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thing and get it done perhaps faster than a less skilled or 
less experienced circuit engineer, but it has been my experi¬ 
ence that given time there is very little difference between 
the ability of circuit engineers. It is more a question of 
experience and the length of time that is required to do a 
job. 

Q. What does the average worker in the automatic tele¬ 
phone art know about calculating machines? A. He knows 
nothing about calculating machines. 

Q. And you do know something about them, don’t you? 
A. Xo, I know nothing about calculating machines. 

Q. Didn't you say you had built one? A. I built an elec¬ 
trical aggregation of relavs and switches which did calcu- 
late, but it was not a calculating machine. 

Q. Suppose I say, what does the average worker in the 
automatic telephone art know about calculating 
60 equipment—does that make a difference? A. I am 

trving to define mv idea of the electrical calculating 
machine, which is merely another form of switching system 
where the circuits and the apparatus are arranged to per¬ 
form additions or subtractions, rather than to establish 
connections between two telephone parties. That is the es¬ 
sential difference. And if you mean by calculating machine 
systems of that type, yes, I know, and I think the average 
telephone engineer would understand them. 

Q. What I want to know is, will he have had any experi¬ 
ence in the building of calculating machines or calculating 
equipment? A. He would have had experience, especially 
if he worked on sender type telephone systems where the 
basic circuits of the sender are greatly familiar to those 
employed in calculating systems. 

Q. Those devices don’t actually calculate anything, do 
they? A. Xo; not as such. 

Q. Well, will you limit your answer to devices or equip¬ 
ment which do actually calculate? A. He wouldn’t have had 
very much experience, if any. 

Q. You have had some experience, isn’t that true? A. I* 
have. 
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Q. Now, w T ill you explain the circumstances under which 
these patent applications were first presented to you 

61 for consideration? A. Mr. Kolisch handed me this 
printed copy of the record and asked me to study 

Plaintiff’s Exhibit 2 and see wdiat I could make cjut of it, 
which I did, and wrote a report. 

Q. This record only contains one of the applfcations, 
doesn’t it? A. That is true. That was my first contact. 

Q. All right. Then what did you do ? A. Since fhat time 
I have read the other two applications. 

Q. How long did it take you to read and digest one of 
these applications? A. The one that I have gone ihto most 
thoroughly is the one in the printed record, since t]ie other 
two are of the same nature, and the drawings are tjie same. 
It was not necessary to go into those in detail. I l^ave for¬ 
gotten exactly how long it took me to go through this the 
first time, probably, oh, not over a day, maybe a half day. 

Q. And at the end of that time you thought tfiat you 
would be able to construct and operate a machine based on 
that disclosure; is that right? A. No, I wouldn’t say I would 
be able to actually construct a machine. I w T ould sqy I was 
able to understand what the invention was and satisfy my¬ 
self, and I did, that the structure was operative. As 

62 a matter of fact, I picked up a couple of errors, 
mostly in the—they were mostly printer’s errors, in 

the record. 

To proceed with the manufacture from then on -v^ould be 
merely a matter of converting the drawings from |;he pat¬ 
ent type of drawing to the manufacturing type of (^rawing. 

The Court: Let us find out where those erroifs were. 
What were the errors that you found? Were the^ in the 
description of the invention? 

The Witness: Yes, your Honor. Well, on page 71: 
“Four keys, designed”—there is nothing to indicate the 
plus, and for the division sign it doesn’t show a division 
sign after the word “and”. It merely shows a —. Down 
below, “A key, designated” equal, it showed a —^ and it 
should be an equal sign. 
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Then on page 72, the word “apparatus” is spelled incor¬ 
rectly. 

These are printer’s errors, your Honor. 

In the first line of the last paragraph— 

The Court (Interposing): Wait a minute. Why do you 
say these are printer’s errors? Have you examined the 
original application? 

The Witness: I examined a copy of the original applica¬ 
tion and found that the word “apparatus” was spelled 
correctly there. 

The Court: I mean the errors on page 71. 

63 The Witness: Well, the division sign is shown 
incorrectly in the application, but the plus sign is 

shown. 

The Court: Did you find other errors? 

The Witness: Yes, sir. 

The Court: In the description? 

The Witness: In the description. I found about 33 or 
35 errors in the description of the exhibit, and in the copy 
of the application that I read, I found 10. 

The Court: All right. Go ahead, Mr. Reynolds. 

By Mr. Reynolds: 

Q. Do you feel that you now have sufficient knowledge 
to construct and operate a machine on the basis of this 
Hatton disclosure? A. Yes, sir. 

Q. Did you get that knowledge from your first reading 
of the application? A. No, I can’t say that I got every¬ 
thing f rom the first reading, but I did understand the gen¬ 
eral organization of the system, and generally how it 
worked. 

Q. How much time did you have to put on it before you 
felt you would be able to make the device of the kind de¬ 
scribed? A. If it were not for the fact that it is a United 
States application for patent, and it may be assumed that 
such an application, the circuits are operative, or 

64 they wouldn’t have been presented to the Patent 
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Office,—I wouldn’t make a study for operative—for 
detailed operativeness. I would go ahead and start and 
proceed to manufacture. 

The conversion of the information from the patent form 
to the manufacturing form is a more or less manual ihechan- 
ical detail which could be handled. It really involves con¬ 
verting the information from one form to anotherj I am 
assuming that the device is operative as shown. T|o make 
a study to determine its operativeness would require per¬ 
haps several days. 

The Court: You are assuming the very question that Mr. 
Reynolds asked you. 

By Mr. Reynolds: 

Q. The question was simply how much time you actually 
put on it. A. That I put on it? 

Q. Yes. A. Well, off and on, probably three daysj 

Q. Three days on one application? A. On this onje appli¬ 
cation. 

Q. Now, are the drawings on this application of such a 
nature that they can all be put together to make a complete 
assembled device? I mean, physically put togetherj A. So 
that the lines all match up? 

Q. Yes. A. No. 

65 Q. Isn’t it customary in describing this type of 
device to arrange drawings so that they caji be as¬ 
sembled in that way? A. Not necessarily. 

Q. Mr. Williams, have you taken out patents as an in¬ 
ventor in the telephone art? A. Yes, sir. 

Q. About how many? A. Oh, there are over c^ne hun¬ 
dred. I think something like 109. 

Q. I will show you patent No. 1,600,444, and ask you if 
you are one of the inventors named in that patent. I A. Yes. 

Q. Doesn’t that patent show an arrangement in which 
the various figures can be assembled to form a Complete 
circuit of the device? A. Apparently it can. I wpuld say 
yes. 
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Q. Don't you feel that that type of disclosure is much 
easier to understand than the type in this case? A. Not 
necessarily. I have read both of them and I really can’t see 
very much difference between the two methods. 

Q. Did you ever use this type of disclosure in one of your 
patent applications? A. No, because the one or two that I 
drew up, and they had to do with calculators, were 

66 not considered worthy of patenting by the Bell Lab¬ 
oratories Patenting Department. 

Q. Have you tried to make a complete assembly drawing 
of this Hatton device on the basis of the application disclo¬ 
sure? A. No, sir. 

Q. Would it be possible to build a device without that 
sort of drawing? A. Oh, you would have to have that. 

Q. Now, I believe you testified that you have never ac¬ 
tually built a device in accordance with any of these appli¬ 
cations, is that right, these Hatton applications? A. That 
is correct. 

Q. Did you ever try to build one? A. In accordance with 
these applications? 

Q. Yes. A. No, sir. 

Q. Did you ever see one built in accordance with that dis¬ 
closure? | A. Yes, sir. 

Q. When was that? A. It was at the office of the I. T. 
and T. 

Q. Was that after you had seen the applications? Is 
that right? A. No, that was before. 

67 Q. That was before? A. Yes. 

Q. So that you had seen an operating device before 
you saw the application? A. Unfortunately, yes. 

Q. Now, you have the record in the Court of Appeals, do 
you? Will you turn to Figure 1 on the drawing, please? 
That is on page 154 of the record. A. That page seems to 
have slipped out of my copy. 

The Court: Here it is: I will give it to you. 

The Witness: Thank you. Oh, I see what you mean. I 
have that. I thought you said— 
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Q. Page 154 of the record. A. I have it. 

Q. That is Figure 7? A. Yes. 

Q. In the lower left-hand you will find designation Fig¬ 
ure 16 and Figure 20, one directly above the other. Do you 
see that? A. Yes, sir. 

Q. What does that mean? A. Well, that means that those 
wires, 1, 10, 12, 14, 16, and so forth, appear on Figure 20 
as DS6, Figure 20 being page 167, where, at the right, it 
will be seen that DS6 is to be connected to Figure 7. Fig¬ 
ure 16 that also appears there being annotated DQ2, 

68 and on Figure 16 I would expect to find the DQ2, 
which I find at the bottom on page 153, Figure 7. 

Q. Does that mean, then, that Figures 16 and 20 are both 
connected to Figure 7 at exactly the same points? A. Ap¬ 
parently it does. 

Q. That would mean, then, there would be three wires 
coming together at each of those places; is that right? A. 
Well, that is a matter of wiring. You could start at one 
place and run to another place, and double up and run to 
the third place. In other words, you have three terminals 
to be connected together by each wire. It is a matter of 
wiring expediency. 

Q. If that is what it means, then Figures 16 and 20 are 
also connected to each other at those points, aren’t they? 
A. That is correct. 

Q. Will you look at Figure 16 and see if there is any 
indication there it is connected to Figure 20? A. There is 
none. It is not necessary. 

Q. Look at Figure 20 and see if there is any indication 
that is connected to Figure 16. A. There is none. I wouldn’t 
consider it necessary. Since the Figure 16 is a part of the 
quotient circuit and is employed in the device which is not 
described in this particular patent application, it does not 
involve Figure 20 in that part of it. 

69 Q. It is your testimony that Figures 16 and 20 are 
actually connected together, aren’t they? A. So far 

as that group of wires are concerned. In other words, the 
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multiple terminals of switch Q2D on page 163, Figure 16, 
are apparently connected to the same group of wires that 
Figure 7 and Figure 20 are connected to. 

Q. But the drawings do not show’ that they are connected 
to each other, do they? A. The drawings show they are 
connected to each other via Figure 7. 

Q. I mean Figures 16 and 20 themselves don’t show that 
they are connected in that way, do they? A. No. 

Q. Refer to Figure 6, on page 153, of the report, and in 
the lower left-hand corner there w’e have indications of con¬ 
nections to Figures 16 and 19. I take it your testimony as 
to those would be similar to w’hat you have just given as 
to Figure 7; is that right? A. Yes. 

Q. Now, Mr. Williams, you testified that in your opinion 
the ordinary skilled w’orker in the calculating machine art 
w’ould be able to make and operative a device on the basis 
of these disclosures. When you gave that testimony did 
you have some particular workers of average skill in mind? 

A. You mean men that I know? 

70 Q. If I said calculating machine, I meant auto¬ 
matic telephone art; I am sorry. A. You mean men 
I know? 

Q. Yes. A. Well, the men that I know personally are 
quite experienced by now’. I knew them years ago, but I 
was going back to the time w’hen they first reported to me 
and I was the supervisor. 

Q. Do you personally know any people whom you con¬ 
sider to be w’orkers of average skill in the automatic tele¬ 
phone art? A. Yes, I do. 

Q. Do you know’ any reason why one or more of them 
could not have appeared as a witness in this case? A. I 
don’t feel competent to answer that question, sir, because— 

Q. (Interposing) I just asked you if you knew’ of any 
reason. A. I w’ould say no, unless their business prevented 
it. 

Q. Now, referring to the specification of the application 
and particularly pages 70 and 71 of the printed record, this 


application contemplates the nse of a printer, does it not? 
A. It does. 

Q. Is that printer disclosed in the application? A. Its 
requirements are disclosed, and it is sufficiently dis- 

71 closed so that the average engineer would ki^ow what 
to get. That is on page 72. 

Q. There is no actual structure of the printer illustrated 
or described, is there? A. It is not necessary to illustrate 
the invention to show the printer in this case. 

Q. Just answer the question. I say is there any actual 
structure of the printer illustrated? A. No. 

Q. Where are printers used in the automatic telephone 
art? A. The most recent use that I know of is the ^ross-bar 
system where, when the marker or the sender ^ets into 
trouble, a record is printed of the trouble, so tha| it auto¬ 
matically writes a trouble ticket up. I wouldn’t be sur¬ 
prised if you would not find one in operation here in Wash¬ 
ington. 

Q. Do you know of any printer in the automatic telephone 
art which could be physically used in this Hatton device 
without change? A. No. 

Q. Does the application describe how you can change any 
existing printer in order to use it in this system? A. No. 

Q. Now, at the bottom of page 71, refer a minute to “A 
key-set of any well known type.” What does that 

72 mean with reference to the automatic telephone art? 
A. The use of keys by operators has been njentioned. 

Those keys are generally non-interfering keys, j In other 
words, when you operate one button, if any other button is 
down, it will be released, and you can’t operate tWo buttons 
at the same time, and keys of that type have bebn known 
ever since I have known anything about the telephone. 

Q. Well, do they have twenty keys, most of them? A. 
No, I think there are usually ten keys, but they are linked 
together electrically or mechanically. 

Q. Do you know of any key set in the telephone art which 
could be used in the Hatton system without change? A. No. 
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Q. Does the application tell you how to change it in order 
to use it in the system? A. Not specifically. 

Q. On page 72, near the bottom, refer a minute to the 
calculator. What parts do you understand to be included 
in the calculator? A. Everything that is not included in 
the operator's keyboard and the printer. 

Q. Is the printer a part of the calculator? A. No. The 
printer is a part of the operator’s keyboard. It is con¬ 
nected to the calculator and operated by the calcu¬ 
lator. 

73 Q. On the same page, reference is made to a pre¬ 
determined code. What do you understand about 

that? A. A predetermined code is some representation— 
expressed broadly I would say it would be a representation 
of a number of individual things, but fewer than the number 
of indications, that is to say, if we have ten things w T e want 
to represent, we can represent them by combinations of 
four or five different things. 

Q. Does this explanation explain how you would use that 
sort of a code? A. Yes. 

Q. Will you point out where it does? A. In the first 
place, on page 72 it states that the type-wheel is positioned 
bv a mechanism controlled bv five selector magnets, and a 
character is selected for printing by the simultaneous ener¬ 
gization of not more than four of these magnets in an ap¬ 
propriate combination. 

On page 73 it states: 

“Figure 1 shows the codes used for signalling digits and 
operation signs from the station to the calculator and for 
energizing the selector magnets at the station.” 

And if reference is made to Figure 1, which is shown on 
the same sheet as Figure 3, one will see the code which is 
referred to in this case. 

74 Q. Does the application explain how that code is 
used? A. It does, by illustrating in one or more of the 

operating descriptions. 
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Q. Can you point out one where it does? A. Do you wish 
me to point it out with reference to the printer? 

Q. I want you to point out an explanation of how that 
code is used in operating the machine. A. On page 90, for 
the printing of full stop, as they state, operations 15 and 16 
indicate that the selector magnets 2 and 5 are to be oper¬ 
ated. 

In Figure 1, the full stop in the lower, that is, the third 
code from the bottom, which is not marked out, magnets 
K2 and K5 represent the code for the full stop. 

Q. Is that all the answer you care to make? A. You 
asked me to relate the code to show you how the | code was 
applied to the printer, and that is how it is applibd. That 
is how it is related. 

Q. Referring to page 75 of the record, beginning at the 
last line on page 74, they say this: 

“Figures 25 and 26 show a part of the circuit, referred to 
as the Transfer circuit, of which a principal function is the 
control of the transfer of factors included in a Computing 
problem from the Input circuit, wiiere fhey have 
75 been stored, to accumulating switches.” 

What are accumulating switches? 

^ | 

A. The accumulating switches are part of the solution 
circuit. They are the switches that—your Honour, as I ex¬ 
plained, they are operated a certain number of stbps for one 
number, and then an additional number of steps fbr another 
number, so that the final position is the sum cj>f .the two 
number steps. 

Q. Do you use accumulating switches in the automatic 
telephone art? A. I know T of a small PBX wiiei^e the lines 
are operated over, I think, 25 terminals, and the inumibering 
system is such that the rate does accumulate, that is to say, 
the first nine lines w’ould be 1 to 9. Then the ne^t group of 
numbers w r ould be 01 to 09, and the final group <^f numbers 
would be 001 to 004. 

As you recall, your Honor, your terminals arq all spread 
around. Suppose wre had 25 terminals, then wiieh we dialed 
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any one of the first nine terminals we would get a line, but 
if we dialed 01 to 09 we would get terminals number 11 to 
19, and there would be lines on those. That is an addition. 

Q. Are they called accumulating switches in the tele¬ 
phone art? A. No. It is simply a system of connection in 
telephones where use is made of the accumulator or 

76 steps on the switch. 

Q. If you ask an ordinary worker in the telephone 
art to give you an accumulating switch, would he know 
what you were talking about? A. No. 

Q. You have reference to a solution circuit. Is there any 
such thing as that in the automatic telephone art? A. No. 

Q. So that the skilled worker in that art wouldn’t under¬ 
stand what was meant by that expression, would he? A. Not 

if vou asked him what a solution circuit was without refer- 
•> 

ence to anvthing else. 

Q. Coming back for a minute to this Hatton machine 
which you said you saw before you saw these applications, 
was that machine disclosed to you, the operation of it? A. 
No, not the detailed operation. I was merely there with 
another client of mine who wanted to see it, who invited me 
to come along with him. 

Q. How much of an inspection did you make? A. I merely 
saw a keyboard, the printer, and the switches and relays. I 
didn’t go into any of the detailed operations in any way. 
Q. You did see the printer that was used, though? A. 
I saw the printer. 

77 Q. And the key set? A. And the key set. 

The Court: How do you know it was set up with this cir¬ 
cuit? 

The Witness: I do not know, sir. 

By Mr. Reynolds: 

Q. Why did you testify that it was, then? A. Well, I 
will admit I was in error. I should have said I saw a calcu¬ 
lator which had Hatton’s name on it. 
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Q. And which you understood to be made in accordance 
with these disclosures; is that correct! A. No, I didn’t 
know at that time what—how they were made, qr from 
what information. I merely saw the type of calculator as 
described in this application. 

Q. Have you seen that machine since? A. No, §ir. 

Q. Coming back to page 75 of the record, the first com¬ 
plete sentence says: j 

“The reference characters in these figures have the in¬ 
itial letter T, and for a complete understanding Figure 26 
should be placed to the right of Figure 25.” 

Will you place Figure 26 to the right of Figur^ 25 and 
explain wliat you get a complete understanding ofj please? 
A. That is page 172 placed to the right of page 17^. In the 
lower right-hand corner on page 172, Figure 25, tjhere are 
two lines running off to the right winch are to match 
78 up with two lines running off of the low’er left of 
Figure 26, on page 173. 

Q. How do you know that those lines are to match? A. 
From reading the description. 

Q. What part of the description? A. I don’t know just 
vrhere I can find it, though. Well, for example, page 109, 
operation 103. That is the locking circuit for the ^elay TJ. 
It states: 

“Battery, TJ (Fig. 26), TJ1 front; T21 back, (Ipg. 25).” 
The only way to reach that is from the lowest wirfe on page 
26 to page 25. j 

Q. In other words, you infer from a description of the 
operation that there will be a connection therq; is that 
right? A. Well, I pasted these two drawings together, in 
accordance with the instructions given in the application, 
and I came out with that. 

Q. That is what I am asking you. Where are the in¬ 
structions? You mean just to put 26 and 25 together, as 
I asked you; is that right? A. That is exactly itj. 

Q. Is there any indication on either Figure 25 or Figure 
26 that they are to be connected together? A. No. 
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Q. In general, in the application where figures are 
79 to be connected together, there is an indication of 
that, isnt there? A. There is one other case—I have 
forgotten—it has to do with the solution circuit, where you 
are instructed to put one figure below the other. 

Q. But I say, in general there is an indication of con¬ 
nection of the figures; isn’t that true? A. Not in this appli¬ 
cation, I don't believe. 

Q. There are many indications of that on the drawings, 
aren't there? A. On these drawings? 

Q. Yes. A. On the drawings themselves? 

Q. Yes. Look at Figure 25, for example, on the left- 
hand side of the figure. Aren’t there indications of con¬ 
nections to Figures 4, 6, 9 and 8? A. I see what you mean. 
O. K. Perhaps I am rather sloppy in reading the circuit, 
but I don't put them together. I merely refer to the one 
drawing when I am reading the circuit, and can follow it 
from my designations. 

Q. In connection with a printer, there are a number of 
references to commas. What is the purpose of those com¬ 
mas, if you know? A. Well, it is merely a matter of in¬ 
dicating on the printer—in the first place, the thous- 
S0 ands digit is separated from the hundreds. That is 
the purpose of this particular application. As a 
matter of fact, then again commas are put in at the end of 
a solution where the factors are the results held in the 
machine for a further computation, according to this de¬ 
scription. 

Q. How would those commas actually appear on the 
printer? Where would they be? A. For example, on page 
82, in the last line, it shows what would have been printed 
by the printer when 1,280 is added to 59, with the ST sign. 
That is the sub-total sign. And the result, 1,339 and three 
commas, which indicates to the operator that the 1,339 was 
retained in the machine for a further computation. 

Q. What I want to know- is where are the commas physi¬ 
cally on the printing device? A. They are on the printer 
wheel. 





Q. And what else is on the printer wheel? A. The figures 
G to 9 and various other signs. 

Q. And you turn the wheel to a different position to print 
the one, is that right? A. That is correct. 

Q. Would each wheel have a comma on it? Add each of 
the signs ? A. There is only one wheel on the printer. 

81 Q. There is only one wheel? A. If you; will refer 
to a ticker printer, you will find there is only one 

wheel which is turned around to present the character that 
you want to print, and this printer would work the same 
way. 

Q. The tape moves past the wheel; is that Hght? A. 
That is right. 

Q. You said something about what those thr^e commas 
indicate at the bottom of page 82. Do you think they would 
indicate that to somebody in the telephone art? |A. Not un¬ 
less you read the description, but the description clearly 
says that is what they are for. 

Q. Where does it say that? A. At the bottom, the last 
paragraph on page 82: 

“The desired sub-total having now been Completely 
printed and duly punctuated, the calculator causes three 
commas to be printed, as an indication that a fjirther fac* 
tor or factors may be submitted for addition to knd/or sub¬ 
traction from the sub-total registered on the accumulating 
switches. ’’ 

Q. What do you suppose that would mean to somebody 
in the telephone art who had never worked on calculating 
machinery? Do you think he would understand that? A. 
Yes. I 

Q. What would he understand we meant by “fur- 

82 ther factor or factors may be submitted for addi¬ 
tion”? Addition to what? A. It states ^that as an 

indication that a further factor or factors may be sub¬ 
mitted. Now, if he had read prior to that—I just can’t 
find it. 
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The Court: We will recess now until one-thirty. 

(Thereupon, at 12:30 p. m. a recess was taken until 1:30 
p. m. of the same day.) 

After Recess 

(The proceedings were resumed at 1:30 o’clock p. m., 
at the expiration of the recess.) 

The Witness: Your Honor, could I ask the reporter to 
repeat the last question ? 

The Court: Yes. 

(The question was read by the reporter.) 

The Witness: The addition to what was already left in 
the calculator, that is, in the solution switches, as a result 
of the previous calculations. 

On page 112, operation 115 shows how the relay PCA, 
Figure 13, is operated. If you trace it back, the ST key is 
operated, meaning the sub-total key. The factor is then 
submitted as is described on the following pages, and on 
page 11S there is a side heading, Circuits partially restored 
to normal. And from then on it describes how every- 
S3 thing is released except the solution switches which 
holds the factor for further computation. 

Q. Coming back now to page 82 of the record, about the 
middle of the page, there is this statement: 

“At this moment, the positions of the wipers of the re¬ 
maining switches S10—S17 are scrutinized simultane¬ 
ously.” 

What is the meaning of “scrutinized” there? A. These 
switches have a normal position, and the circuit is closed 
through the normal contact of the switch, which is tested 
to see if the switch is in normal position—that is what they 
mean by scrutinized. In other words, they test the switch 
to see if it is in its normal position. 

Q. How is it tested? A. That is rather an involved cir¬ 
cuit, sir. It is described in here. 
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Q. What test? What does the test consist of? There 
is a switch in the decimal point circuit—I have forgotten 
which it is—that tests each one of these S switches in rota¬ 
tion, and as it goes around and finds the first one that is 
off normal, and from then on a relay is operated thaf; starts 
the printing, without going into any further detail. It is 
quite an involved circuit, sir. 

Q. Is that sort of thing used in the telephone art? 

84 A. Oh, an operation of that kind is used qi^ite fre¬ 
quently to determine whether or not a selector is off 

normal, but the particular sequence that is used h^re, no. 

Q. WTiat do you understand by the expression “t)ie com¬ 
plement of a number”? A. The complement of a number 
is ordinarily, in arithmetic, is the difference between that 
number and ten, or one hundred. 

Q. So that the number and its complement added together 
would be equal to ten? A. Ten, one hundred, one thousand, 
depending on the number of digits. 

Q. Look on page 85 of the record, and the first 
paragraph refers to 987.9 as the complement of 0l£.0. Do 
those two numbers added together give you ten ? No. 

Q. Which is the complement of the other? A. ^89.99 is 
the complement of—is the 9’s complement of 012.0. It is 
the 9’s complement, and if that is a convenient—because he 
states in the same paragraph: 

“To correct for this, the number .1 could be added, mak¬ 
ing 1,234 as before.” 

Q. Go ahead. A. That use of the 9’s complement might 
be in an operation of this sort, and its equivalent will be 
found in telephone circuits, as an expedient, if the 

85 10’s complement of a number is the 9’s complement 
of all the digits of the number except the uipts digit, 

or the last digit, which is the true 10’s complement. In 
other words, what is known in arithmetic as the I0’s com¬ 
plement of a number is the last digit—the complement of 
the last digit and the last digit added together b a ke 10, 


Complete 
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and then when you carry the 1, the complement of the num¬ 
ber and the digit on all the others should add to 9, so that 
you will get your complete carry-through. 

Xow, in switching circuits it is more convenient to oper¬ 
ate all the switches alike, and since the 9’s complement is 
needed, all the switches are given 9 steps; an additional 
step is given to the very last or right-hand switch to bring 
in the 10's complement. 

Q. The word “complement” is not used in the ordinary 
arithmetic sense, is that right? A. I think it is. 

Q. When I asked you first what a complement was, you 
gave another definition. A. I said the complement of a 
number, the 10’s complement is the number added to the 
complement making up 10. Later I defined what I meant 
by a 10’s complement, which is the 9’s complement of all the 
digits except the last, which is the 10’s complement. 
S6 Q. I didn’t ask you what a 10’s complement was. 

I asked you what a complement was. You gave me 
a definition. A. Generally speaking, a complement is the 
difference between a number subtracted from some other 
number. 

Q. That wasn’t the answer that you gave to the question 
at first. A. No, sir. I anticipated something else. 

Q. Mr. Williams, suppose you were given this application 

and told to build this machine. How would vou start? A. 

% 

It would all depend upon—if I had an organization, I would 
put a man on it with an average skill and tell him to first 
find out what relays are required, make a list of them, and 
then start the manufacturing drawing. On the list of re¬ 
lays he would also put the operating requirements of the 
relay, whether the relay operates across the battery, or 
whether it has something in series with it that must be 
taken into account in the system so that from the list of 
relays the proper relay adequate for the particular circuit 
would be selected. Then the wiring diagram would be 
started at the same time. If it were a large thing, such as 
a calculator, and equipment drawing would be required to 
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locate the apparatus on the frames; and after the wiring 
diagram and the equipment drawing are completed, two 
things are required next, a running sheet whiclji tells the 
person who makes a location cable—by location cable I 
mean a form that holds the wires that run between 

87 the various pieces of apparatus onto tpe frame. 

That would be what is known as the running sheet. 

1 

It would specify from terminal 10 of relay X tp terminal 
9 of relay Y, and so forth, and the color wire to use, the 
color of the wire being taken from the wiring) diagram. 
The location cable drawing would be needed to l^e made to 
show how to lay out the location cable, so that it would fit 
onto the frame. 

With those drawings, with that information; the shop 
could proceed to manufacture the equipment. 

Q. How would you know what kind of relays 1)o get, and 
how many of them? A. It is all shown on the drawings in 
the patent. 

Q. Does the patent drawing show any particular kind 
of relay? A. No, but I say from this you select your relays 
of a different type, what is necessary. Your telephone cir¬ 
cuit engineer will be sufficiently versed in the operating 
capabilities of telephone relays and switches so that he can 
select the type and kind of relay he needs. 

Q. Where would he get his accumulator switches? A. 
Any one of a half dozen different firms will make: them. 

Q. I understood you to testify there is not any such thing 
in the telephone art as an accumulator Switch. A. 

88 Naturally when you are speaking of an accumulator 
switch, you would use a switch of this type, which 

is a step-to-step switch, which is an accumulator switch. 
We just don’t happen to call them “accumulator” in the 
telephone art. 

Q. If you told him to get some accumulator switches, he 
wouldn’t know what to get you? A. If he went according to 
the patent specifications, he would. It says a siep-by-step 
switch. 
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Q. You mean if he understood the entire specifications? 
A. Well, presumably he would, if he was going to build it. 

Q. What I am asking is how T the specification tells him 
what kind of switch to get. A. Well, as an example, in the 
solution circuit, pages IS and 19, pages 165 and 166, there 
are shown, the magnets and one of the arcs of multiple ter¬ 
minals of the 18 accumulator switches—I think there are 
IS, and Figures 20 and 21, pages 167 and 168 show on 
Figure 20, page 167, the contacts that are controlled by 
the magnet. Figure 21 shows another one of the arcs over 
each of the 18 switches. Figure 23 on page 170 shows an¬ 
other one of the arcs, and Figure 24 on page 171 shows 
another. That is Figure 1, 2, 3, 4. And on Page 169, 
Figure 22, another arc is showm. There is in here complete 
information for a telephone circuit engineer to know what 
kind of a switch he needs for that purpose. 

89 Q. Do you feel you could go into the market your¬ 
self and buy every switch that is needed here? A. I 
nm not sufficiently familiar with the present market condi¬ 
tions, but the switches have been manufactured, and 
whether or not they would be available, I couldn’t say. 

Q. How about the printer? What would you do about 
that? A. I am not at the moment sufficiently familiar with 
the manufacturers of printers to tell you where I would go 
to start with. Probably to the Teletype Company. I might 
go—I don’t know whether the Stock Ticker Company sells 
apparatus outside of stock brokers or not. 

Q. Would you know what to ask for when you got there? 
A. Yes, sir. 

Q. What would you ask for? A. I would want a tape 
printer, as they call it, not a page printer. I would want a 
printer with five code magnets and one printing magnet, as 
described on page 72 in the second paragraph, or the first 
full paragraph, and the code, the operation of the magnet 
should be in accordance with the code shown in Figure 1. 
That is sufficient information. 
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Q. Do you think any printer that answered thos^ require¬ 
ments could be put in here bodily and used? Is that your 
testimony? A. Yes, sir. 

90 Q. You think such a printer is on the market? A. 
I don’t know. I don’t know, because I am not fa- 

i 

miliar with the manufacturers of printers. I could find out. 

Q. How many wires run into that printer? Could you 
tell me, without looking at the application ? A. li is shown 
on Figure 11. 

Q. Wait. We are talking about the printer. That isn’t 
showm on Figure 11. A. I w T ould need one wire for each 
magnet. That is six wires. I would need a wire for the 
contact. That is seven. The printer and the ground are 
nine. 

Q. And you think the standard printer of that t|ype would 
have nine wires going into it; is that right? A. It would. 
I dont know whether it would be standard or not, but it 
would have to have nine wires. 

i 

Q. Did you ever see one like that? A. No, sir. 

Q. Referring to your key set, where would yoiji get that? 
A. Western Electric Company, I. T. T., or, gather, the 
Standard Electric Corporation, the Automatic [Electric— 
Kellogg probably could supply it, Stromberg-C^rlson. 

Q. Do you think you could buy a standard telephone key 
set that could be used in this installation withbut altera¬ 
tion? A. There is a likelihood that I could, if the Strom- 
berg-Carlson Company, especially haven’t thrown 

91 away their old tools. 

Q. Now, I am referring to some testimony Mr. 
Haigh gave in this case, on page 59 of the record. 

He was asked: 

“Well, I understood you to testify that a man who was 
skilled in the telephone art and knew nothing whatever 
about calculating machines could construct thi^ device; is 
that your testimony?” 
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He said: 

“Yes, but be would have available to him the other patent 
applications describing the printer and key-set.” 

He was asked: 

“You mean he could do it with the help of some other 
people, then; is that right?” 

“Yes, I imagine so. It is a big work for one man, in any 
case; it would take him four or five years.” 

‘ ‘ But he himself wouldn’t be able to do it without getting 
some information that is not given in this application; isn’t 
ihat true?” 

“Which is not given in that application but which I be¬ 
lieve is referred to in that application.” 

And the question was: 

“But it is not information that would be possessed by 
the ordinary worker in the telephone art, is it?” He 
92 said “No”.* 

Do vou agree with that testimonv? A. No, sir. 

Q. Further on he was asked—just continue from there: 

“So that this device does involve actually some calculat¬ 
ing machine mechanism, doesn’t it ? ” 

“No.”, 

“Well, isn’t this key-set a part of a calculating machine 
mechanism?” 

“Yes, but it is also part of a printing telegraph. I relate 
it more to a printing telegraph than to a calculator.” 

“Well, does a printing telegraph have a key for indicat¬ 
ing that the solution to a preceding problem is required?” 

“No, not specifically. It could have.” 

“That is part of this key-set, though, isn’t it?” 

“Could have. Printing telegraph could have all kinds 
of characters.” 

“But a man who didn’t know anything about calculating 
machines wouldn’t know what that key was, would he?” 

“No.” 
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93 Do you agree with that? A. No, I do not agree 

with that. j 

Q. On page 61, he was asked: j 

“And you would have to have a printing mechanism 
which isn’t known in the telephone art?” 

‘ ‘ Telephone art, yes; but they are well known in the tele¬ 
graph art, both.” j 

“But they wouldn’t be known to the ordinary worker in 
the telephone art, would they?” 

“No.” | 

l 

Do you agree with that? A. I was trying to follcfw you. 

Q. On the last two questions, on redirect examination. 
A. Oh. I do not agree with that statement. 

Mr. Reynolds: That is all. 

Redirect Examination 

By Mr. Kolisch: j 

I 

Q. What is your disagreement with Mr. Haigh? Will 
you please state to the Court how you would answer that 
question? A. I lost my page. 

Mr. Reynolds: 60, it begins. 

I 

A. “And you would have to have a printing mechanism 
which isn’t known in the telephone art.” 

i 

Printing mechanisms are known in the telephoiie art as 
well as the telegraph art. 

I 

94 “But they wouldn’t be known to the ordinary 
worker in the telephone art, would they?” 

My answer would be yes. 

Q. You mean yes, that they would be known? A. Cer¬ 
tainly. j 

Q. Proceed, please. A. The first set of question^ relating 
to the key-set, I do not agree that the key-set is ja part of 
the printing telegraph. There are keys used in th^ printing 
telegraph, but not keys of that sort. As far as the use of a 
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particular key for a particular sign such as the sub-total 
or plus or minus, you would have a set of keys that would 
be identical, and there are a number of contacts, and you 
would simply use them for the purpose you want. 

Q. Would such keys be known to the average telephone 
switching engineer? A. Certainly. 

Q. How about the last set of questions that were directed 
to Mr. Haigh and concerning which you were asked? A. I 
thought that was the set—that was all. 

Mr. Kolisch: Verv good. 

Now, Mr. Williams, assuming that none of these standard 
printers and none of these standard keys, available on the 
market, would fit into the operation of the Hatton device, 
will you please state whether the switching engineer 
95 of average skill would know how to modify the de¬ 
vices so that they would fit into it? A. As I have 
already pointed out, the specification—pointed out on the 
bottom on page 71 and on page 72, state the requirements 
for the keys and the printer and the code, shows how the 
connections would have to be made to both in order to make 
them operate. 

Q. Would any additional information be needed by the 
average telephone switching engineer? A. No. 

Q. Would he have to make any inventions in order to 
produce the results on the Hatton applications? A. No. 

Q. Now, will you please state whether the Hatton inven¬ 
tions that we have been discussing, whether the printer and 
the keyboard or the keys form part of the inventions of the 
Hatton inventions? A. They are incidental to the inven¬ 
tion. The actual invention lies in the circuit combinations 
in the relays and switches. The keys are a method for en¬ 
tering the problem, for closing circuits. One could even 
take some wirings and put them together in those combina¬ 
tions, so the printer is simply a means for recording what 
Las transpired. That could be done with lamps, if neces- 
sarv. 
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Q. If the telephone switching engineer of average skill 
had read the Hatton application and if he wjere then 

96 asked to produce a solution switch or an accumula¬ 
tion switch or circuit, would he know wha^ to get! 

A. He would. 

Q. And where would he find such switch or such device? 
A. Any one of a number of manufacturers, Automatic Elec¬ 
tric Company, Western Electric, Standard Telephone and 
Telegraph. 

Q. Is either of the switches, Exhibit 5 or 6, which you 
produced usable as a solution switch or as an accumulating 
switch? A. The six-contact switch, six-brush switch, Ex¬ 
hibit 6, could be used as a solution switch. The drawings 
on the Hatton application show a 22-point switch, ^hich is, 
in fact, merely two revolutions on your switch, aboht. That 
is, this switch goes around twice to the one in the applica¬ 
tion going around once, but this switch would do tihe work. 

Q. How about the accumulating switch? A. I am con¬ 
fused now. The solution switch and the accumulating 
switch are one and the same in the Hatton application. 
They are called one thing one place, and another thing an¬ 
other place. 

Q. But it is always a switch like that ? A. The s^me kind 
of a switch. 

Q. Now, Mr. Williams, there is something that i^n’t quite 
clear to me from an answer that you gave during 

97 your cross-examination, and I want just to ask you 
a couple of questions on that. 

Having read the Hatton description and having examined 
the Hatton drawings, what is your opinion as to the opera¬ 
tiveness or inoperativeness of the device describe^ by Hat¬ 
ton? A. It is operative. 

Q. Did you find any inoperative parts or features in your 
study of the descriptions and drawings? A. No. 

Q. You gave an extensive description of the work you 
would do in order to make one of these Hattop devices. 
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Will you please tell the Court how long that job would take! 
A. Oh, my guess would be six months to a year. 

Q. How much would it cost to build one of those devices ? 
A. It would be more than $50,000. 

Q. Mr. Williams, where would you find telephone switch¬ 
ing engineers of average skill to do this work for you? A. 
Bell Telephone Laboratories, Standard, I. T. T., Interna¬ 
tional Telephone and Telegraph Company, Stromberg-Carl- 
son. Automatic Electric Company. 

Q. What is your estimate as to the number of engineers 
of average skill who would be competent to do this work? 

A. Well, it would be upwards in the hundreds. 

S$ Q. Do you know any competent average engineers 
in that field who are unemployed and available for 
testifying? A. No, sir. 

Mr. Kolisch: That is all. 

I would like at this time to offer in evidence the four de¬ 
vices, the two switches and two relays, and request that the 
Clerk mark them. 

The Court: Yes; they may be received. 

(Exhibits heretofore marked Plaintiff’s Exhibits 5, 6, 7, 
and S, for identification, were received in evidence.) 

The Court: Mr. Reynolds. 

Mr. Reynolds: I have a couple more questions. 

Recross Examination 

By Mr. Reynolds: 

Q. Did you approach any average telephone workers and 
ask them if they would be willing to testify in this case? 
A. No, sir. 

Q. Do you know any reason why one of them who is em¬ 
ployed might not be able to get time off in order to testify? 
A. I think it would depend upon the kind of work they are 
doing. I do know that the telephone situation is awfully 
tight now, and that there is a great demand for telephone 
circuit engineers. 
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Q. You are employed? A. I wish I were lounger. 

99 Q. Are you employed, yourself? A. I am em¬ 
ployed, myself. j 

Q. You were able to get time off, weren’t you? Oh, no. 
I have retired and gone into the consulting engineering 
business. j 

Q. Mr. Haigh testified in his opinion it would fake four 
or five years to build this machine. Do you still think you 
could build it in six months? A. I think he ws[s a little 
liberal. 

Mr. Reynolds: That is all. 

Mr. Kolisch: That is all. 

Mr. Kolisch: Plaintiff rests. 

The Court: Mr. Reynolds. 

Mr. Reynolds: May it please the Court, I would like to 
offer as defendant’s exhibit No. 4 a copy of thd Williams 
et al. patent No. 1,600,444. 

Mr. Kolisch: May I interrupt? Mr. Reynolds’ state¬ 
ment just reminds me that the exhibits which were brought 
in at the previous hearing and are now in th^ Court of 
Appeals, Mr. Stewart made application, I thigh, to have 
them returned to this Court. 

Mr. Stewart: They are now in the Clerk’s {office, both 
the exhibits of the plaintiff and the exhibits of the defen¬ 
dant that were originally introduced in the original trial, 
and the exhibits of the Commissioner on the second trial. 

The Court: Well, you undertake to sqe that they 

100 are sent to my chambers. 

Mr. Stew r art: I will, your Honor. 

Mr. Reynolds: I w’ant to call Mr. Evans as a witness. 

Thereupon Norman H. Evans was called as a witness for 
and on behalf of the defendant and, having beefn first duly 
sworn, was examined and testified as follows: 


344 


Direct Examination 
By Mr. Reynolds: 

Q. Will you state your name, residence, and occupation? 
A. Norman H. Evans, 7902 Sleaford Place, Bethesda, Mary¬ 
land. 

I am employed as an Examiner in the Patent Office. 

Q. Will you state what your education and experience 
have been, particularly with respect to the automatic tele¬ 
phone art? A. I received my electrical engineering educa¬ 
tion at Carnegie Institute of Technology, and I have been 
associated with the automatic telephone art since 1930, 
when I was first assigned to Division 16 of the Patent Of¬ 
fice, and I have been there continually except for a period 
of four years while I was in the service, and a period of a 
year and a half when I was out of the Government service, 
and while I was in Division 34, examining railway 
101 switches and signals, and while I was in the Army 
I was closely associated with an automatic telephone 
exchange. 

The Court: What are these divisions you have men¬ 
tioned by number? 

The Witness: Division 16 is the division that handles 
automatic telephones. Division 34 is the division that han¬ 
dles, among other things, railway signals, switches and 
signals. 

By Mr. Reynolds: 

Q. While you were in Division 16 did you examine ap¬ 
plications for patents on automatic telephone machinery? 
A. Yes, sir. 

Q. For about how many years did you examine that type 
of case? A. About tw r elve years. 

Q. And I take it you are familiar with the ordinary type 
of disclosure in that art in applications for patents? A. 
I am. 
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Q. I will show you the application of William Hatton, 
430,629, and ask you if you have ever seen that application 
before. A. Yes, I have. 

Q. Will you explain the circumstances under wpieh you 
first saw it? A. I first saw this application, I believe 

102 it was in 1946, w r hen it w T as remanded by the District 
Court to the Patent Office to be assigned to the Tele¬ 
phone Division, and I was the Examiner to whom the ap¬ 
plication was given for examination, and the second time 
that I saw the application was, I believe, in September of 
this year. 

Q. Now, you have made a careful study of that^ applica¬ 
tion, have you not? A. I have. 

Q. About how much time have you devoted to considera¬ 
tion of it? A. At the last inspection of the application I 
spent over 8 full days reading the application and studying 
it, and prior to that I must have spent two or three days 
on it. 

Q. Do you feel you can now or that you have ever been 
able to understand how you could construct or Operate a 
calculating device on the basis of the disclosures of this 
application? A. After all my days spent on it, I do not 
know how it operates, nor can I determine from the appli¬ 
cation in what manner it is supposed to operate. 

Q. Will you point out in some detail where you consider 
the disclosure defective, and why you have been finable to 
understand it? A. I might add at this time that jwhen the 
application was sent to me, I took it as a challenge 

103 to Division 23, wffio said they couldn’t understand it 
—I thought, well, here, I am going to understand 

this application. 

And I took the application, I started with it, I tr^ed to put 
the drawings together. 

This was a rather easy task at first, putting together the 
first two figures that w’ere described in the specification, but 
after that it was impossible for me to put together any of 
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these figures of the drawings and clearly understand what 
was being attempted to be described. 

The individual circuits in themselves are very simple to 
understand, and there are over 200 circuits in the applica¬ 
tion, and out of these 200 there were just a few that were 
rather difficult to follow. However, they didn’t mean a 
thins: to me individually. I could trace them out, but 1 
wouldn't know why they operated in that manner. Certain 
contacts would be described as being closed or open, but I 
would have to take it for granted they were open or closed, 
and I couldn’t go back and see what opened or closed con¬ 
tacts, and as for getting the drawings together, several of 
the drawings right from the beginning were very difficult 
to get together. 

I will just take, for example, here, Figure 6. On Figure 
6 there are attached—the lower left-hand corner—it goes to 
Figure 18. Then the next group of conductors go to Figure 
16 and to Figure 19, and then they go to Figure 25, and 
to Figure 9. In the ordinary telephone system ap- 
104 plication we can group together these drawings in 
such a manner that we have the complete picture of 
what is going on. 

As was shown to Mr. Williams, the Williams’ patent 
showed the manner in which they are carefully put together, 
and you can start from one end and go right through the 
drawing to the other end, from the calling subscriber to 
the called subscriber, and it is very easy to trace this type 
of a circuit, but in the Hatton application I was unable to 
place together these drawings. 

Then I looked at Figure 6 again, where we have a plural¬ 
ity of contacts going diagonally across the upper part of 
the figure and at the top there is DAI, DA2, DA3, and so 
forth. 

These are operated by the relay DA, but it was hard for 
me to find out what operated, say, relay DA, for example. 

And while reading over the specification, the different 
circuits wouldn’t tie in to mean any complete thought in my 
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mind. I read them, but they didn’t mean anything to me. 

As I made my notes, I might read a few of the notes 
that I made. 

Page 76, line 30—and that is on the application, sir, not 
in the thing. 

The Court: Yes, I see. 

The Witness: The solution is reached but tl^e faintest 
idea how it has been reached is without knowledge on my 
part. In other words, I didn’t understand how it got 

105 there, and the specification is so written t^iat I could 
not understand what they were trying to state. 

I might say that the circuits do follow one another, but 
they don’t join in any unitary thought. 

It was my opinion throughout studying the application 
that the different circuits were given, but I couldn’t make 
heads nor tails out of the meaning of the circuitsL and when 
I finished the application, I didn’t know any rn^re than I 
did when I started reading the application, and in reading 
over ordinary telephone applications 1 can understand what 
is going on, and while I examined these applications, look¬ 
ing for references I have to study over carefully, and I am 
not skilled enough in the art and I do not believe anybody 
else is skilled enough that they can look at the picture and 
tell exactly what has happened. 

They have to go into the specification and read what has 
been done in this system. We have several thousand pat¬ 
ents, and each one is a little different, and I am dlwavs able 

i 

to determine what is in the telephone patents, while in this 
application it is beyond me. 

By Mr. Reynolds: 

Q. Are the drawings and descriptions in this application 
in the form that is commonly used in the telephone art? A. 
It is not. 

106 Q. Is there any assembly drawing in tljiis applica¬ 
tion that shows the entire mechanism y*ith all the 

parts connected to each other? A. No, there is ijiot. 
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Q. Is it possible to put the drawings that are given to¬ 
gether in such a way as to constitute an assembly drawing? 
I mean, physically put the drawings together. A. Without 
additional sheets of drawings; no. 

Q. You have made an earnest attempt, I take it, to under¬ 
stand the disclosure of this application; is that right? A. 
I have. 

Q. And you feel that you haven’t been able to reach an 
intelligent understanding of what the disclosure is; is that 

ricrht? A. That is correct. 

^ | # 

Q. In your experience in the service were you associated 
with any men whom you considered to be of ordinary skill 
in the automatic telephone art? A. Yes, I was. 

Q. Would it be your opinion that such a man would be 
able to understand the disclosures of this application? A. 
In my opinion they would not. 

Mr. Reynolds: That is all. 

107 C ross-exa m ination 

By Mr. Koli solu¬ 
te. Mr. Evans, you spoke of your experience in the Patent 
Office and some work in the Army with a telephone ex¬ 
chancre. 

® I 

Have you had any experience in the manufacture or con¬ 
struction of automatic switching circuits as an engineer? 
A. No, sir. 

Q. Do you know how the various companies and manu¬ 
facturers operate in making up manufacturing drawings 
and instructions in this art, and when I refer to this art, 
I always speak of the automatic switching art? A. I am 
not acquainted with how they make them up, but I am ac¬ 
quainted with the final result. 

Q. You don't know how they go about getting it? A. No. 
Q. If I understood your testimony aright, there is noth¬ 
ing that you have found or now find specifically wrong with 
any of the 200-odd circuits that the Hatton application dis- 
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closes. Your criticism is based solely on the fact that al¬ 
though correctly describing operative circuits, you just 
can’t understand it; is that a fair statement? A. I do not 
understand the complete system, although I do ijmderstand 
the individual circuits. 

Q. You found nothing wrong with the individual circuits, 
did you ? A. Assuming that the contacts w^re opened 

108 or closed as stated in the various circuits in the 
description. 

Q. With that assumption you found nothing \^rong with 
the individual parts; it is simply that you couldn’t under¬ 
stand the whole thing when it is put together? A. The 
whole thing or parts of the application. 

Q. So it is that inability to understand the device that 
prompted you to reject the application; is that right? A. 
It is not my inability to understand the applica tion. It is 
my inability—rather, I change this. 

It is not my inability to understand the application, but 
the application is not presented in a manner that} makes me 
able to understand. 

Q. After having read it, you didn’t know what it was all 
about; I think you said you couldn’t make head or tails of it. 
A. I know what the purpose of the invention is, that is all. 
I do not know how the circuits operate, how the circuits 
joined together operate. 

Q. If that was your main if not your sole objection, why 
didn’t you state it in your rejection? A. In my rejection? 

Mr. Reynolds: I object to that as irrelevant t<^ any issue 
involved here. 

109 Mr. Kolisch: I think it is the main question here. 

The Court: Well, let him answer. 

The Witness: I will go back to my rejection as I recall 
it. In fact, I will read it, if I may, your Honor. 

Mr. Kolisch: You will find it in the small book on page 
255 beginning—it will be on page 257, if I may show that 
to the witness. 

The Witness: It is: 
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“The Commissioner of Patents in a letter dated August 
14.1046 has conferred jurisdiction of this application on the 
examiner of this Division wherein automatic telephone sys¬ 
tems are examinable. 

“It is the opinion of the examiner that the disclosure in 
this application is insufficient to enable a skilled worker in 
the automatic telephone art to construct an operative ma¬ 
chine therefrom. 

“The system described is not a telephone system nor does 
it resemble such a system except perhaps for the fact that 
it does utilize relays and switches which are used in auto¬ 
matic telephone systems. The circuits used herein are not 
peculiarly telephone circuits nor are they deemed suffici¬ 
ently described and shown in such full, clear, concise, and 
exact terms to enable one skilled in the automatic telephone 
art to make a calculating machine. The results ob- 
110 tained in this system are entirely foreign to a tele¬ 
phone system. 

“It is the further opinion of the examiner that one would 
be required to have a well founded knowledge in the cal¬ 
culating machine art in addition to some knowledge of 
relay and switching circuits as may be found in the auto¬ 
matic telephone art before he could construct a machine 
of this nature.” 

By Mr. Kolisch: 

Q. You agree with me, don’t you, that you don’t say that 
you didn’t understand it? A. The rejection did not state 
that I did not understand it. 

Q. After you made that rejection, as you will find on the 
next page, when the appeal was taken—I don’t know 
whether the next page, but when the appeal was taken to 
the Board of Appeals, you prepared a more elaborate state¬ 
ment. It begins on page 258-9. 

You prepared a more elaborate statement setting forth 
what your objections were. If you will glance through that 
I think you will find and agree with me that there again 
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you did not state that you did not understand the indention; 
is that right? A. That is right. 

Q. Now, then, the Board of Appeals passed on this 

111 and sustained your decision, and in sustaining your 
decision, the Board of Appeals did not say tpiat the 

Examiner did not understand the invention. 

Mr. Reynolds: The decision of the Board of Appeals 
speaks for itself. This witness can’t interpret the decision 
of the Board. 

The Court: Yes; sustained. 

By Mr. Kolisch: j 

Q. Now, Mr. Evans, you said that before you 4 c ted on 
this case you had a discussion with the Examiner ^f Divi¬ 
sion 23. A. I did not say that. 

Q. Well, I am sorry. I misunderstood you. What was 
your testimony? A. I said I took it as a challenge from 
Division 23 to understand the application. 

Q. Did you read the rejection the Examiner of [Division 
23 made on the application? A. I did. 

Q. Isn’t it a fact you found in that rejection the I^xammer 
stating that the reason for rejection was that he did not 
understand it? A. I believe that is correct. 

Q. That in two or three instances he said, and I will call 
your attention to the old record, the thick volume 
there. 

112 The Court: You mean what somebody else said? 
Mr. Kolisch: The Examiner of Division 23. 

The Court: Well, why don’t you resort to the rbcord? 
Mr. Kolisch: I will, I think. 

The Court: And not ask this witness. 

Mr. Kolisch: Yes. Very good. Thank you. 

By Mr. Kolisch: j 

Q. Now, you are familiar with Rule 65 of the Patent Office 
Rules of Practice requiring whenever, and I aih reading 
from the rule, whenever on examination any claim jof an ap¬ 
plication is rejected for any reason whatsoever, the appli- 
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cant will be notified thereof. The reasons for the rejection 
will be fully and precisely stated. 

You recall that rule? 

Mr. Reynolds: This certainly goes beyond the direct ex¬ 
amination. I don’t think that it is relevant anyway. 

The Court: What is the relevancy? 

Mr. Kolisch: The relevancy is that in this case the Ex¬ 
aminer departed from a rule, established rule of the Patent 
Office. 

The Court: What has this witness got to do with that? 

Mr. Kolisch: I wanted to inquire why he departed in 
this particular case from the set rules of the Office, and why 
he did not state the specific reason he had for rejecting the 
application. 

113 The Court: Well, isn’t it a question for the Court 
as to whether or not he departed, rather than a ques¬ 
tion for the witness? 

Mr. Kolisch: I think the witness already stated that he 
did not state the reason, and I wanted to inquire. 

The Court: You are going to ask him to do my job and 
say that was in violation of the rules. 

Mr. Kolisch: I want to inquire whether the witness re¬ 
ceived oral instructions not to follow the regular rules, may 
it please your Honor. 

The Court: Just ask him that question, then. 

Mr. Kolisch: I beg your pardon? 

The Court: Just ask him that question, then. 

Bv Mr. Kolisch: 

Q. Have you received any instructions in this case not to 
follow the regular rules of the Patent Office in rejecting 
applications? A. I received no instructions whatsoever, 
and I might add that I made this rejection after reading 
the Court order remanding the case from the Court of Ap¬ 
peals to the District Court, stating that it should be sent 
to the Division examining automatic telephone applications 
to determine whether or not in the opinion of the examiner, 


i 
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one skilled in the telephone art could do it, and my answer 
was in that respect. 

114 Q. In your direct evidence, you testified that you 
had trouble in putting the drawings together. A. 

Yes, sir. 

The Court: He said he could not put them together. 

Mr. Kolisch: He said he could not put theifi together. 
That is another objection that was not stated, eitjher in this 
final rejection or in this statement to the Board[. 

Is that a correct statement? 

The Witness: That is correct. 

By Mr. Kolisch: 

Q. Division 16, the Telephone Division, examines not only 
automatic telephones switching circuits, it examines also 
telegraph switching circuits; is that right ? A. That is not 
correct at the present time, because the class {was trans¬ 
ferred about a year ago. 

Q. Up to a year ago, both the telegraph and telephone 
switching circuits were examined in the same Division,? 
A. That is correct. 

Q. While you were a member of that Division? A. Yes, 
sir. 

Q. Are only telephone switching circuits exajnined now 
in Division 16? A. No, not completely, because there are 
certain applications relative to a relay circuit p6r se which 
may be examined in Division 48, and there may be other 
electrical switching circuit systems which may be in 

115 Division 10 or Division 51, but as a genera^ rule, how¬ 
ever, all automatic telephone systems ar^ examined 

in Division 16. 

Q. Does Division 16 now examine only automatic tele¬ 
phone switching circuits? Does it examine oth^r kinds of 
switching circuits, also? A. In Division 16 we have auto¬ 
matic telephone switching circuits, semi-automatic tele¬ 
phone switching circuits, television, and there arel a few sub¬ 
classes from the telegraph art. 

Mr. Kolisch: That is all. Thank; you. 
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Redirect Examination 
Bv Mr. Reynolds: 

Q. Mr. Evans, in your work of examining automatic tele¬ 
phone applications, about how many of those would you say 
you have examined during the course of your employment ? 
A. I would say roughly about 35,000. 

Q. About how many of those would you say had disclos¬ 
ures which you were unable to understand? A. It is very 
difficult for me to answer that question. I have had several 
applications I could not understand, vrhich came from for¬ 
eign countries, but as a general rule those filed by Ameri¬ 
can applicants I have understood. 

Q. Could you indicate approximately what percentage 
you think you wouldn’t be able to understand, just as a 
rough estimate? A. Oh, about half a per cent. 

116 Mr. Reynolds: That is all. 

Mr. Kolisch: That is all. 

The Court: Step down. 

(The witness was excused.) 

Mr. Reynolds: That concludes our case. 

The Court: You are through? 

Mr. Kolisch: No rebuttal; yes, sir. 

The Court: Now, gentlemen, it would be more helpful to 
the Court if you would argue this case in writing, and I 
suggest that be the manner in which it be submitted to the 
Court. 

How much time, Mr. Kolisch, will you want for your writ¬ 
ten argument or brief? 

Mr. Kolisch: I could do it within two weeks after I re¬ 
ceive the transcript. I am somewhat limited by that, but 
if it is agreeable to your Honor, I would like to have two 
weeks after the transcript is received. 

The Court: That seems reasonable. 

Mr. Reynolds: If I could have one week after that. 

The Court: All right. 

Let the record show that Mr. Kolisch will furnish his 
written argument within two weeks after he receives the 
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transcript of the record, and that Mr. Reynolds will 

117 have one week after he receives a copy of Mr. Ko¬ 
lisch’s argument. 

Mr. Kolisch: Your Honor, shall I file my bripf at the 
same time that I submit it to Mr. Reynolds, or shall I hold 
the original until— 

The Court (Interposing): You file it at the time and 
furnish Mr. Reynolds a copy. 

Mr. Kolisch: Yes. 

The Court: Within a week he will file his with (he Clerk 
and furnish a copy to you. You may have five dajrs within 
which to reply to any new matter urged by Mr. Reynolds. 
Mr. Kolisch: Thank you, your Honor. 

And thank you for your patience to hear this very in¬ 
volved and disturbing case. I hope it is its last trip to the 
Courts of the United States. 

The Court: Yes; I would like to see it stick this time. 

Mr. Kolisch: May I leave the exhibits with the Clerk, 
your Honor? 

The Court: Yes, unless you need them for the purpose 
of your argument. 

Mr. Kolisch: I don’t think so. I have sample^ of it at 
home. I thought your Honor might wish to look jat them. 

The Court: I shall keep the exhibits unless j[ou need 
them for the purpose of preparing the argument, j 

Mr. Kolisch: Thank you, and Mr. Stewart will see to it 
that you get the other papers. 

118 I thank you again. 

(Whereupon the trial of the case was concluded.) 

* * * * * * * * j • * 

126 Filed Feb 14 1949 

Civil Actions No. 26,757, No. 26,758, No. 26,759 

Informal Memorandum. 

Plaintiff has clearly failed to sustain the burden jof prov¬ 
ing that a worker of ordinary skill in the automatic tele- 
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phone art could build an operative machine on the basis of 
the disclosures of the applications here involved. 

The court holds that the expert evidence offered by plain¬ 
tiff is insufficient to show that an expert in the automatic 
telephone art could build an operative machine on the basis 
of the disclosures. Such evidence falls far short of con¬ 
vincing the court that a worker of ordinary skill in the 
automatic telephone art could build an operative machine 
on the basis of the disclosures; expert opinion to the con¬ 
trary is without support in the evidence. 

The Solicitor for the United States Patent Office will sub¬ 
mit for settlement findings of fact, conclusions of law and 
a judgment form dismissing the several complaints which 
have been consolidated for the purpose of trial. 

F. Dickinson Letts, 

Judge. 

• ••••#**** 

127 Filed Feb 24 1949 

Findings of Fact. 

1. In these actions, which have been consolidated and 
which are brought under the provisions of R. S. 4915 
(U.S.C., title 35, sec. 63), the plaintiff, International Stan¬ 
dard Electric Corporation, as assignee of the patent ap¬ 
plications of William Hatton Nos. 425,882, 430,629, and 
439,364 sought to have the Court authorize the allowance 
of a patent on each of these applications. 

2. Each of the applications here involved relates to a 
calculating machine of a very complex type, including num¬ 
erous combinations of mechanical parts and of electrical 
relays and control circuits. 

3. The drawings of the applications here involved do not 
include assembly drawing of the entire systems nor do they 

include time charts of operations. 

128 4. The applications here involved do not disclose 
how the various parts and groups of parts which are 
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shown in the different figures of the drawings are to be as¬ 
sembled to form unitary devices. 

5. The applications here involved do not give sufficient 
descriptions of the manner in which the systems to which 
the applications relate operate to enable such operation to 
be understood by those skilled in the art of automatic te¬ 
lephony and telegraphy. 

6. The drawings of the applications here involved are 
diagrammatic and do not illustrate the actual structure of 
any part of the device; and the specifications fail to give 
any detailed description of such structure. 

7. The evidence in these cases fails to establish that the 
ordinary skilled worker in the art of automatic telephony 
and telegraphy, or even an expert in that art, woijild under¬ 
stand the structure required for each of the part^ referred 
to in the applications, or would know where to obtain such 
parts. 

8. None of the applications here involved contains a suffi¬ 
cient disclosure to enable an expert in the art of automatic 
telephony and telegraphy to make or use an operative 
device. 

9. None of the applications here involved contains a suffi¬ 
cient disclosure to enable a worker of ordinary sjrill in the 
art of automatic telephony and telegraphy to m^ke or use 
an operative device. 

129 Conclusions of Law. 

1. The applications here involved do not afford proper 
bases for the allowance of any of the claims set forth in 
the complaints because none of them contain written de¬ 
scriptions satisfying the requirements of R. S. 488^ (U.S.C., 
title 35, sec. 33) for a written description enabling one 
skilled in the art to which the invention appertains or with 
which it is most nearly connected to make, construct and 
use the same. 
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2. The complaint in each of the above-entitled actions 
should be dismissed as to all the claims involved. 


February 24, 1949 

• • • • 


F. Dickinson Letts, 
Judge. 




130 Filed Feb 24 1949 


Civil Action No. 26,757 

Judgment 

This action came on to be heard at this term and there¬ 
upon consideration thereof, it is this 24 day of February, 
1949. 

Adjudged that the complaint be and it is hereby dismissed 
with costs against the plaintiff. 

F. Dickinson Letts, 
Judge. 

Approved as to Form: 

Ralph B. Stewart 
Attorney for Plaintiff. 

• ••••*•#** 

131 Filed Feb 24 1949 

Civil Action No. 26,758 

Judgment 

This action came on to be heard at this term and there¬ 
upon, upon consideration thereof, it is this 24 day of 
February, 1949. 

Adjudged that the complaint be and it is hereby dismissed 
with costs against the plaintiff. 

F. Dickinson Letts, 
Judge. 

Approved as to Form: 

Ralph B. Stewart 

Attorney for Plaintiff. 
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132 Filed Feb 24 1949 

I 

Civil Action No. 26,759 | 

i 

Judgment 

I 

This action came on to be heard at this term and there¬ 
upon, upon consideration thereof, it is this 24 day of 
February, 1949. 

Adjudged that the complaint be and it is hereby! dismissed 
with costs against the plaintiff. 

F. Dickinson L^tts, 
Judge. 

Approved as to Form: ] 

Ralph B. Stewart 
Attorney for Plaintiff. 

* * * • • • • • | • • 

133 Filed Feb 28 1949 

Civil Action No. 26,757 

' i 

I 

Notice of Appeal 

Notice is Hereby Given that International Standard Elec¬ 
tric Corporation, the plaintiff above-named, hereby appeals 
to the United States Court of Appeals for the District of 
Columbia from the final judgment entered in this action on 
the 24th day of February, 1949. 

Ralph B. Stewart 

Attorney for Appellant 
International Standard Electric 
Corporation 

February 28,1949 

• • • • • • • • j • • 

134 Filed Feb 28 1949 

Civil Action No. 26,758 

Notice of Appeal 

Notice is Hereby Given that International Standard Elec¬ 
tric Corporation, the plaintiff above-named, hereby appeals 
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to the United States Court of Appeals for the District of 
Columbia from the final judgment entered in this action on 
the 24th day of February, 1949. 

Ralph B. Stewart 

Attorney for Appellant 
International Standard Electric 
Corporation 

February 28, 1949 

• ••••••••• 


135 Filed Feb 28 1949 

Civil Action No. 26,759 

Notice of Appeal 

Notice is Hereby Given that International Standard Elec¬ 
tric Corporation, the plaintiff above-named, hereby appeals 
to the United States Court of Appeals for the District of 
Columbia from the final judgment entered in this action on 
the 24th day of February, 1949. 

Ralph B. Stewart 
Attorney for Appellant 
International Standard Electric 
Corporation 

February 28, 1949 

• ••••••••• 


136 Filed Mar 9 1949 

Civil Action Nos. 26,757, 26,758, 26,759 

Points to be Relied Upon on Appeal 

Now Comes, International Standard Electric Corpora¬ 
tion, the appellant in the above-entitled three causes, and 
by its attorneys states that the following are the points to 
be relied upon in its appeal, to wit: 

1. The Court erred in holding that the applications here 
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involved do not disclose how the various parts and groups 
of parts which are shown in the different figures of the 
drawings are to be assembled to form my unitary devices; 

2. The Court erred in holding that the applications here 
involved do not give sufficient descriptions of the manner 
in which the systems to which the applications relate oper¬ 
ate, to enable such operation to be understood by those 
skilled in the art of antomatic telephony and telegraphy. 

3. The Court erred in holding that the drawings of the 
applications here involved do not illustrate the actual struc¬ 
ture of any part of the device and that the specifications 
fail to give any detailed description of si^ch struc¬ 
ture; 

137 4. The Court erred in holding that the evidence in 
these cases fails to establish that the ordinary skilled 

worker in the art of automatic telephony or telegraphy, or 
even an expert in the art, would understand the structure 
required for each of the parts referred to in thp applica¬ 
tions, or would know where to obtain such parts. 

5. The Court erred in holding that none of the applica¬ 
tions here involved contains a sufficient disclosure to en¬ 
able an expert in the art of automatic telephony! or teleg¬ 
raphy to make or use an operative device. 

6. The Court erred in holding that none of the applica¬ 
tions here involved contains a sufficient disclosure! to enable 
a worker of ordinary skill in the art of automatic telephony 
or telegraphy to make and use an operative device. 

7. The Court erred in holding that the applications here 
involved do not afford proper bases for the allowance of 
any of the claims set forth in the complaints, because none 
of them contains written descriptions satisfying the re¬ 
quirements of R.S. 4888 (U.S.C. Title 35, Sec. 33) for a 
written description enabling one skilled in the arj; to which 
the invention appertains or with wiiich it is m<!>st nearly 
connected to make, construct and use the same. 

8. The Court erred in dismissing the coijnplaints. 

138 9. The Court erred in not issuing judgments au- 
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thorizing issuance of patents to the plaintiff containing the 
claims in suit. 


Ralph B. Stewart 

Paul Kolisch Attorney for Plaintiff 

E. D. Phinney 
Of Counsel 


* 
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Filed Mar 111949 


Civil Action No. 26,757 

Cost Bond on Appeal 

International Standard Electric Corporation appellant 
herein and United States Fidelity & Guaranty Co, surety, 
appearing and submitting to the jurisdiction of the Court, 
hereby undertake for themselves and each of them, their 
and each of their heirs, executors, administrators, succes¬ 
sors and assigns, to make good all taxable costs and charges, 
not exceeding the sum of two hundred and fifty ($250.00) 
dollars, that the appellee may be put to or allowed if the 
appeal is dismissed or the judgment affirmed, or such costs 
as the appellate court may award if the judgment is modi¬ 
fied. 

The said surety hereon hereby irrevocably appoints the 
clerk of this Court as its agent upon whom any papers af¬ 
fecting its liability on this undertaking may be served. 

Signed, sealed, and delivered this 8th day of March, 1949. 

International Standard Electric Corporation 
By Edward D. Phinney 
[Seal] Vice-President 

United States Fidelity and Guaranty Company 
By Eugene Halley 
[Seal] Its Attorney In Fact 

Harry M. Hull, Clerk 

Surety and amount approved by W. 0. Flanagan, Deputy 
Clerk March 11, 1949 

• ••••••••• 
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140 Filed Mar 11 1949 

Civil Action No. 26,758 

j 

Cost Bond on Appeal 

International Standard Electric Corporation appellant 
herein and United States Fidelity & Guaranty Co., surety, 
appearing and submitting to the jurisdiction of the Court, 
hereby undertake for themselves and each of them, their 
and each of their heirs, executors, administrator^, succes¬ 
sors and assigns, to make good all taxable costs and charges, 
not exceeding the sum of two hundred and fifty ($250.00) 
dollars, that the appellee may be put to or allowed if the 
appeal is dismissed or the judgment affirmed, or duch costs 
as the appellate court may award if the judgment is modi¬ 
fied. 

The said surety hereon hereby irrevocably appoints the 
clerk of this Court as its agent upon whom any papers af¬ 
fecting its liability on this undertaking may be served. 
Signed, sealed, and delivered this 8th day of March, 1949. 

International Standard Electric Corporation 
By Edward D. Phinney 

[Seal] Vice-President j 

United States Fidelity and Guaranty Company 
By Eugene Halley 
[Seal] Its Attorney In Fact 

I 

Harry M. Hull, Clerk 

Surety and amount approved by W. 0. Flanag4n, Deputy 
Clerk March 11, 1949 

• • # * • * • • j • • 
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141 Filed Mar 11 1949 

Civil Action No. 26,759 

Cost Bond on Appeal 

i . 

International Standard Electric Corporation appellant 
herein and United States Fidelity & Guaranty Co., surety, 
appearing and submitting to the jurisdiction of the Court, 
hereby undertake for themselves and each of them, their 
and each of their heirs, executors, administrators, succes¬ 
sors and assigns, to make good all taxable costs and charges, 
not exceeding the sum of two hundred and fifty ($250.00) 
dollars, that the appellee may be put to or allowed if the ap¬ 
peal is dismissed or the judgment affirmed, or such costs as 
the appellate court may award if the judgment is modi¬ 
fied. 

The said surety hereon hereby irrevocably appoints the 
clerk of this Court as its agent upon whom any papers af¬ 
fecting its liability on this undertaking may be served. 

Signed, sealed, and delivered this 8th day of March, 1949 

i 

International Standard Electric Corporation 
By Edward D. Phinny 
[Seal] Vice-President 

United States Fidelity and Guaranty Company 
By Eugene Halley 
[Seal] Its Attorney In Fact 

Harry M. Hull, Clerk 

Surety and amount approved by W. O. Flanagan, Deputy 
Clerk March 11, 1949 

• •••#••••• 
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United States Court of Appeals 

For the District of Columbia 


International Standard Electric 
Corporation, 

Appellant , 
vs. 

Lawrence C. Kingsland, Commis¬ 
sioner of Patents, 

Appellee. 

BRIEF FOR APPELLANT. 

Jurisdictional Statement. 

I 

This is the third appeal in civil actions broughjt under 
the provisions of R. S. 4915 to authorize and direct tjie Com¬ 
missioner of Patents to issue patents to plaintiff as assignee 
of William Hatton on three patent applications which have 
been dulv filed in the Patent Office. 

I 

The issues being identical and the disclosures of three 
Hatton applications being substantially alike, the three 
cases were consolidated, tried and with the permission of 
this Court are briefed as one. 


Nos. 10209-10-11 


Statement of Case. 

The inventions described and claimed in the Hatton 
applications are for electrical circuits to operate conven¬ 
tional automatic telephone switching devices to perform 
calculating operations instead of their customary function 
of establishing telephone connections. 
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The Hatton Inventions. 

According to Williams’ uncontradicted testimony (3rd 
R., pp. 296-307),* the inventions consist in circuit combina¬ 
tions of step-by-step or marker switches and relays ** such 
as are commonly used in automatic telephone switching 
systems. Instead of operating the relays and switches by a 
dial or a keyboard of an automatic telephone system to 
record the number of the called subscriber and then con¬ 
trol the establishment of a connection between the calling 
and called subscribers, Hatton employs the switches and 
relays to perform calculating operations. The operator 
depresses keys to convey to the machine the problem, e. g . 
923 4* 248 = . This will be printed on the tape of a tele¬ 

graph printer at the operator’s station and the machine, 
i. e. the combination of relays and switches will first record, 
then add the two numbers, and finally send pulses to the 
printer to print the total, i. e. 1,171. The switches and re¬ 
lays function in accordance with the same principles as 
though they were handling a telephone number, and the 
printer operates in the same manner as though it were 
responding to pulses representing telephone exchange sig¬ 
nals (3rd R., p. 325), stock quotations or any other tele¬ 
graphic information. 

The following are quoted from Williams’ testimony 
(3rd R., p. 299): 

“As is the case with this particular application, 
your Honor, it employs telephone and telegraph ap¬ 
paratus. The telephone apparatus is the circuit ap¬ 
paratus such as this switch, and the relays and these, 
the telegraphic apparatus represents the printer, 
which is merely for printing the problem and answer. 

* The portion of the record made in the (second) trial below shall 
be referred to as “3rd R.’\ The records in the two previous appeals 
as “1st R.” and “2nd R.”. 

** Plaintiff's Exhibits 5-8. 
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“It is incidental in a wav, to the whole system, 
because the real invention lies in the operation of 
the switches and relays in this particular applica¬ 
tion.” 

(3rd R., p. 303): j 

“That is well known in telephone systems. Tl^at is 
a well known device, because in the large exchanges 
in Washington we have what is known as a sender, 
and the first two digits that you dial enter iiito a 
sender which is recorded, have to be as they saj^ de¬ 
coded. That is, they have to tell the sender just what 
direction, what switches to operate, just the sarpe as 
the recording circuit in the Hatton has to tell these 
switches they want to operate, how many steps!” 

“You see, the principles underlying the Hatton 
application are essentially those of the telephone.” 

The switches and relays (Exhibits 5 to 8) employed by 
Hatton have been well known in the telephone art for more 
than thirty years (Williams, 3rd R., pp. 307, 308). 

Applications First Rejected By Division 23 of Patent 
Office on Grounds That Examiner and One Skilled in 
the Calculator Art Could Not Understand Descrip¬ 
tions and That Requirements of R. S. 488$ Were 
Not Satisfied By Description. 

i 

The applications were first examined in Division 2^ (cal¬ 
culating machines) of the Patent Office and rejected bn the 
ground that the Patent Office Examiner could not under - 
stand the description and drawings and that, therefore, the 
requirements of R. S. 4888 were not satisfied. While cer¬ 
tain prior patents were cited, all the claims were rejected 
on the sole ground of insufficiency of disclosure. 

The Examiner said (1st R., p. 177): j 

“The reason then for making the question of dis¬ 
closure herein appealable is that the Examiner has 

I 
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not been able to grasp it and comprehend it suf¬ 
ficiently to be able to question specific parts thereof, 
or to make specific requirement for corrections and 
improvements therein.” * 

The Examiner objected to the drawings, holding (1st R., 
pp. 177, 17S): 

“The Examiner believes that the drawings of this 
case are fundamentally responsible for his inability 
to grasp even the basic characteristics of the dis¬ 
closure.” 

The drawings were condemned because they illustrated the 
relavs -with their contacts detached from the windings 
rather than attached thereto, and because they lacked tim¬ 
ing charts. 

The objection to the descriptive part of the specification 
was as follows (1st R., p. 180): 

“The real difficulty with the description is due to 
the fact that there is no description of the individual 
groups, or component parts of the machine. * * * 
There is neither a structural nor a functional ex¬ 
planation of this organization. ’ ’ 

Although the description concededly contained a detailed 
tracing of each and every circuit of the system, the Exam¬ 
iner held this 

“meaningless without adequate preliminary explana¬ 
tion. One simply does not know the purpose of the 
various circuits he is going through” (1st R., p. 180). 

Plaintiff appealed to the Board of Appeals, traversing 
the objections of the Examiner, on the ground that the speci¬ 
fication contained both general (1st R., pp. 70-88) and de¬ 
tailed (1st R., pp. 88-148) descriptions, and that the draw¬ 
ings and description were of the kind used and accepted in 


* Emphasis added throughout this brief, unless otherwise noted. 




the automatic telephone art to which the invention apper¬ 
tained or with which it was most nearly connected. 

I 

The Board of Appeals noted that the Examiner of di¬ 
vision 23 could not understand the invention and held: 

“But it seems doubtful whether unless the per¬ 
son were also skilled in the automatic calculating tna- 
chine art such person would understand the manner 
in which such machine and its parts must operate 
• * * . Appellant does not say the disclosure cpuld 
not be made so complete that a person skilled in i the 
calculating machine art could construct the macljiine 
and understand the operation of the parts but assorts 
it is sufficient if those skilled in the automatic tele¬ 
phone art are able to build the machine from the dis¬ 
closure. In this we do not agree’’ (1st R., p. 192). 

! 

And, again, in denying the petition for rehearing,! the 
Board held: j 

“We consider that to comply with R. S. 4888 ihore 
is necessary. The invention contemplates the con¬ 
struction of a calculating machine and its opera¬ 
tion as such and not an automatic telephone machine 
for telephone use. Accordingly the invention i$ ad¬ 
dressed to the calculating machine art” (1st R., p. 
194b). | 

The three suits were then instituted. 

i 

i 

After First Trial District Court Agreed With Patent 

Office That to Satisfy R. S. 4888 Description Must 

Enable One Skilled in Calculating Machine Art io 

Build Inventions. 

! 

In the first trial (before Justice Proctor), plaintiff 
offered the testimony of two experts, Messrs. Wahjiheim 
and Haigh, who testified (1st R., pp. 35-67) that the Hatton 
inventions were most closely connected with the automatic 
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telephone art, and that the mechanisms employed in the Hat¬ 
ton systems were of the kind used in telephony and teleg¬ 
raphy, as distinguished from the mechanisms used in cus¬ 
tomary calculators. 

Haigh testified (1st R., p. 41) that people skilled in te¬ 
lephony could construct the Hatton inventions from the in¬ 
formation contained in the specifications of the three appli- 
cations. 

The Commissioner of Patents’ theory that R. S. 4888 
could be satisfied onlv bv satisfying one skilled in the cal- 
culating machine art was accepted by the District Court. 

This Court on First Appeal Rejected Patent Office 
Theory and Held That Automatic Telephone Art 
Was Most Nearly Connected With Invention, Re¬ 
manding Case With Instructions to Hold for Deci¬ 
sion of Patent Office Whether Description Satisfies 
Requirements of Automatic Telephone Men. 

This Court * rejected the Commissioner’s theory and 
held that the object of the invention is not the sole factor 
in determining the art to which it “appertains” or with 
which it is “most nearly connected”. Judge Edgerton 
said: 

“The present question of law comes to this. When 
a technique previously used for one purpose (the 
construction of automatic-telephone equipment) is 
applied to a second purpose (the construction of cal¬ 
culating equipment) must the innovator describe the 
technique so that it can be used by men who know 
nothing about it but are skilled in applying different 
techniques to the second purpose? Such a descrip¬ 
tion may not be possible, and, we think, is not re¬ 
quired. ‘The specification of a patent is not ad¬ 
dressed to people who are ignorant about the sub¬ 
ject-matter. It is addressed to people who know 

* International Standard Electric Corp. v. Casper IV. Ooms, 157 
F. (2d) 73. 


I 






something about it.’ We cannot reconcile the Com¬ 
missioner’s theory with that principle. If his theory 
is correct, the invention of the steamboat involved 
nothing patentable. No description of the mechanism 
of a steamboat would be likely to enable an oifdinary 
skilled builder of sail-boats or row-boats tcf make 
it, and if, as appellee’s present theory implies, the 
only ‘art’ concerned was the making of bpats, a 
description which taught builders of stationary en¬ 
gines to make the mechanism of a steamboat was not 
sufficient. We think ‘the art or science to whfch (an 
invention) appertains, or wdth which it is most nearly 
connected’ is the most relevant art or sciende, i. e., 
the one whose adepts have the best chance of being 
‘ enable (d) * * # to make, construct, compound, and 
use’ the invention. 


‘ ‘ Though appellant did not, in the District Court, 
discharge its burden of proving that a man skilled 
in the most relevant art or science could biiild ap¬ 
pellant’s devices from the disclosures, we think the 
ends of justice will be best served by remanqing the 
case to the District Court with instructions ta hold 
it until the Patent Office descides whether in its opin¬ 
ion that is the case (Cf. Addison v. Holly Hill Co., 
322 U. S. 607, 619-623).” 


This Court did not accept Haigh’s testimony because 
he was not an expert independent of plaintiff and because 
he was associated with the development of the device in 
issue before the applications were filed. Judge Ei^gerton 
said: 

“There was no evidence that any person skilled 
, in the automatic-telephone art and not also in the 
calculating-machine art had ever shown, br said, 
that he could make the devices from the disclosures. 
Though a witness stated positively that suclj a per¬ 
son could do so, the court was under no obligation to 
accept this untested opinion as conclusive. Tfhe wit¬ 
ness -was an automatic-telephone expert who had sub- 
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stantial experience in the calculating-machine art; 
he was associated with the development of appel¬ 
lant’s device long before the applications were pre¬ 
pared; and he was employed by a corporation affili¬ 
ated with appellant. Accordingly the record sup¬ 
ports the court’s findings that the ability of auto¬ 
matic-telephone men to use the disclosures was not 
established.” 

This Court referred (on p. 74) to the inability of the 
Examiner of Division 23 to understand the invention: 

“A Patent Office examiner, expert in the calculating 
machine art but not in the automatic-telephone art, 
could not make head or tail of the descriptions. He 
thought thev were therefore insufficient. The Board 
of Appeals of the Patent Office agreed with him. It 
left undecided, as immaterial, the question whether 
the descriptions would enable an automatic-telephone 
man to make and use the inventions.” 

This Court thus distinguished between the ability of the 
Examiner to understand the inventions and “the question 
whether the descriptions would enable” one skilled in the 
art “to make and use the invention”. 

Accepting plaintiff’s contention that the automatic tele¬ 
phone art was the most “relevant”, this Court remanded 
the causes to the Patent Office to decide “whether in its 
opinion a man skilled in the most relevant art or science 
could build appellant’s device from the disclosures”. 


After Remand Division 16 of Patent Office Rejected 
Without Giving Reasons and District Court Refused 
to Hear Plaintiff’s Independent Expert. 

The Commissioner conferred jurisdiction upon Division 
16 (automatic telephony) on August 14, 1946 (2nd R., p. 
257). Without hearing plaintiff, the Examiner of Division 
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16 held on September 4, 1946 ( 2nd R., p. 258, f. 8) that the 
disclosure was insufficient to enable one skilled in the auto¬ 
matic telephone* art to build the invention. Unlike the 
Examiner of Division 23, this Examiner did not say thaf he 
could not understand the disclosure; he specified no defect 
in the description or drawings; and his rejection contained 
no findings of facts. 

Although the first decision of this Court required a rea¬ 
soned opinion as provided in the Statute and the Rule^ of 
the Patent Office affording applicants an opportunity to 
amend and correct descriptions and drawings, the Examiner 
(2nd R., p. 259) without giving his reasons, rejected the 
applications solely because: 

“It is the opinion of the Examiner that the dis¬ 
closure in this application is insufficient to enable a 
skilled worker in the automatic telephone art to con¬ 
struct an operative machine therefrom.” 

Although this Court had rejected the original theory of 
the Patent Office that appellant’s disclosure had to be di¬ 
rected to one skilled in the calculating machine art, and 
held that the required skill must be in automatic telephony, 
the Examiner of Division 16 w’as of different opinion (2nd 
R., p. 259), and was sustained by the Board of Appeals, 
holding (2nd R., p. 265): | 

“We believe that the Examiner is obviously cor¬ 
rect in his holdings since an automatic telephone sys¬ 
tem is designed and functions to permit the selection 
and audible communication with a desired party. 
There is no counterpart of this in appellant’s dis¬ 
closures and we believe the Examiner is correct in 
stating that the systems disclosed do not even re¬ 
semble automatic telephone systems except fdr the 
fact that they do make use of relays and switches 
which could be used in automatic telephone systems. 
We also believe the Examiner is clearly correct in 
stating that the results desired herein are entirely 
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foreign to those in automatic telephone systems since 
there are no provisions for selecting a wanted party 
and subsequent communication therewith in appel¬ 
lant’s disclsoures and it is also manifest that an auto¬ 
matic telephone system will not function as a calcu¬ 
lator.” 

“We do not understand the Examiner’s position 
to be that his opinion is based wholly or partly on 
these holdings. It seems to us that all that he has 
said is that the systems disclosed in the applications 
do not function and operate as automatic telephone 
systems and do not even resemble automatic telephone 
systems and even with his training and experience 
in the automatic telephone art he is of the opinion 
that the disclosures are insufficient to enable him to 
practice the invention. We see nothing objectionable 
in the Examiner’s presentation of his opinion.” 

The Board of Appeals (2nd R., p. 260) affirmed the 
Examiner in all other respects (2nd R., p. 262). Plaintiff’s 
contention that the Examiner had failed to find the facts 
demanded by the remand was rejected (2nd R., p. 264, 
f. 17): 

“This contention, however, is not borne out by 
the opinion of the Examiner of Division 16, who is a 
person skilled in the automatic telephone art.” 

There was, of course, no reference by the Board to the 
ability of the Examiner to understand the description. 

The Commissioner of Patents then moved the District 
Court (2nd R., p. 267) to dismiss the complaint (2nd R., 
p. 268, f. 21 A): 

“It is the position of the defendant that proceed¬ 
ings herein are now closed and that all that now re¬ 
mains to be done is to issue a formal order to that 
effect. The Court of Appeals did not indicate that 
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the cases should be reopened for further prosecution 
in this Court. It remanded them for one purpose 
only namely to be held until the Patent Office decided 
them. This has now been done and there seems to 
be no reason for holding them any longer.” 

I 

Plaintiff moved (2nd R., p. 270) the District Cour|; to 
reopen the case in compliance with the mandate of this 
Court to hear the evidence of an independent expert so as 
(2nd R., p. 271, f. 23): j 

I 

I 

“To place the District Court in a position to find 
the facts which the Court of Appeals was peek¬ 
ing, * # * .” | 

I 

| 

Plaintiff’s motion was denied (2nd R., p. 271, f. 26) 
and the Commissioner’s motion granted (without opinion). 

I 

I 

I 

Upon Second Appeal This Court Criticized Patent 
Office for Failure to Give Reasoned Rejection and Re¬ 
manded Case for District Court to Hear Testimony of 
Plaintiff’s Independent Expert in the Field Whether 
One Skilled in Automatic Telephony Could Buijld 
Inventions From Descriptions. 

On appeal this Court reversed * the decree of th^ Dis¬ 
trict Court and concluded: j 

i 

“Since, however, it appears it would be merely a 
matter of repetitive futility to again remand the 
cases to the Patent Office for compliance both with 
the law and its rules, since apparently it is finable 
to advance any reasons upon which its rejection was 
predicated, and since in any event we think tlje Dis¬ 
trict Court was in error in refusing to hear appli- 

I 

* International Standctrd Electric Corp. v. Lawrence C. Kingsland, 
169 F. (2d) 890. 
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r 

cant’s proffered testimony of an independent expert 
in the field, and in denying its motion, made for 
that purpose, and for the further reason that pro¬ 
ceedings under R. S. 4915 are de novo, the judgments 
are reversed and the cases remanded for further 
action in accordance with this opinion.” 

Thus the case was remanded to the District Court solely 

j 

“to hear applicant’s proffered testimony of an inde¬ 
pendent expert in the field, * * # .” 


On Second Trial Plaintiff’s Independent Expert in 
Field Testified That He Understood Descriptions 
and 5x> Would One of Ordinary Skill in Automatic 
Telephony Who Could Build Inventions Therefrom. 
Appellee Proffered Testimony of the Patent Office 
Examiner Responsible for Last Office Action Who 
Testified That He Could Not Understand Descriptions. 

Plaintiff called an independent expert in the field, Mr. 
Williams, whose testimony was that he had forty years’ 
experience in the field; that he could understand the dis¬ 
closures; and that one of ordinary skill in the automatic 
telephone art could understand and build the Hatton inven¬ 
tion from the application. 

) 

The Examiner of Division 16, Mr. Evans, was called on 
behalf of the Commissioner and testified that he had no 
experience in the field, but only in the examination of pat¬ 
ent applications; that he could not understand the dis¬ 
closures ; and that one of ordinary skill could not build the 
invention from them. 

The District Court dismissed the complaints. 
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Statutes and Rules Involved. 

I 

We have italicized the significant portions of the rele¬ 
vant statutes and rules which will be quoted for the Con¬ 
venience of the Court. 

Sec. 4903 R. S. 

(U. S. C., title 35; sec. 51.) ! 

“Whenever, on examination, any claim for a pat¬ 
ent is rejected, the commissioner shall notify the ap¬ 
plicant thereof, giving him briefly the reasons for 
such rejection, together with such information and 
references as may he useful in judging of the pro¬ 
priety of renewing his application or of altering his 
specification; and if, after receiving such notice, the 
applicant persists in his claim for a patent, with or 
without altering his specifications, the commissioner 
shall order a reexamination of the case. ,, 

I 

Sec. 4915 R. S. 

(U. S. C., title 35, sec. 63.) j 

! 

“Whenever a patent on application is refuse^ by 
the Board of Appeals or whenever any applicant is 
dissatisfied with the decision of the board of inter¬ 
ference examiners, the applicant, unless appeal has 
been taken to the United States Court of Customs 
and Patent Appeals, and such appeal is pendirig or 
has been decided, in which case no action m^y be 
brought under this section, may have remedy b^ bill 
in equity, if filed within six months after such refusal 
or decision; and the court having cognizance thereof, 
on notice to adverse parties and other due proceed¬ 
ings had, may adjudge that such applicant is entitled, 
according to law, to receive a patent for his invention, 
as specified in his claim or for any part theredf, as 
the facts in the case may appeal. And such adjudi¬ 
cation, if it be in favor of the right of the applicant, 
shall authorize the commissioner to issue sucli pat¬ 
ent on the applicant filing in the Patent Office a[ copy 
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of the adjudication and otherwise complying with 
the requirements of law. In all cases where there is 
no opposing party a copy of the bill shall be served 
on the commissioner; and all the expenses of the pro¬ 
ceedings shall be paid by the applicant, whether the 
final decision is in his favor or not. In all suits 
brought hereunder where there are adverse parties 
the record in the Patent Office shall be admitted in 
whole or in part, on motion of either party, subject 
to such terms and conditions as to costs, expenses, 
and further cross-examination of the witnesses as 
the court may impose, without prejudice, however, to 
the right of the parties to take further testimony. 
The testimony and exhibits, or parts thereof, of the 
record in the Patent Office when admitted shall have 
the same force and effect as if originally taken and 
produced in the suit.” 

Sec. 488S R. S. 

(U. S. C., title 35, sec. 33.) 

“Before anv inventor or discoverer shall receive 
a patent for his invention or discovery, he shall make 
application therefor in writing, to the Commissioner 
of Patents, and shall file in the Patent Office a written 
description of the same, and of the manner and 
process of making, constructing, compounding, and 
using it, in such full, clear, concise and exact terms as 
to enable any person skilled in the art or science to 
which it appertains, or with which it is most nearly 
connected, to make, construct, compound, and use the 
same; and in case of a machine, he shall explain the 
principle thereof, and the best mode in which he has 
contemplated applying that principle, so as to dis¬ 
tinguish it from other inventions; and he shall par¬ 
ticularly point out and distinctly claim the part, im¬ 
provement, or combination which he claims as his 
invention or discovery. The specification and claim 
shall be signed by the inventor. No plant patent 
shall be declared invalid on the ground of noncom¬ 
pliance with this section if the description is made 
as complete as is reasonably possible.” 




Rules of Practice in the United States Patent Office 

(In force before March, 1949.) 

“34. The specification is a written description of 
the invention or discovery and of the manner and 
process of making, constructing, compounding, and 
using the same, and is required to be in such full, 
clear, concise, and exact terms as to enable aiiy per¬ 
son skilled in the art or science to which the inven¬ 
tion or discovery appertains, or with which it )s most 
nearly connected, to make, construct, compound, and 
use the same. ,f j 

i 

“56. A model will he required or admitted as a 
part of the application only when on examination of 
the case in its regular order the primary examiner 
shall find it to he necessary or useful * * 

“59. A working model may be required if neces¬ 
sary to enable the office fully and readily to under¬ 
stand the precise operation of the machine.” 

“65. Whenever, on examination, any claipi of an 
application is rejected for any reason whatever, the 
applicant will be notified thereof. The reasons for 
the rejection will he fully and precisely stated, and 
such information and references will be givea as may 
be useful in aiding the applicant to judge of the pro¬ 
priety of prosecuting his application, or of altering 
his specification, * * *.” 


Statement of Points. 

Appellant submits that the findings of fact and the con¬ 
clusions of law of the District Court were erroneous in 
the following respects: 

1. The Court erred in holding that the applications here 
involved did not disclose in their descriptions and drawings 
how the various parts and groups of parts which ate shown 
in the different figures of the drawings were to be assembled 
to form any unitary devices, and the manner in which the 
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systems to which the applications relate operate, so as to 
enable them to be understood by those expert or merely 
skilled in the art of automatic telephony and telegraphy, 
and to make and use the inventions therefrom. 

2. The Court erred in holding that the applications here 
involved do not afford proper bases for the allowance of 
any of the claims set forth in the complaints, because none 
of them contains written descriptions satisfying the re¬ 
quirements of R. S. 4SSS (U. S. C., Title 35, Sec. 33) for a 
written description enabling one skilled in the art to which 
the invention appertains or with which it is most nearly 
connected to make, construct and use the same. 

3. The Court erred in dismissing the complaints. 

4. The Court erred in not issuing judgments authoriz¬ 
ing issuance of patents to the plaintiff containing the claims 
in suit. 


Summary of Argument. 

It has been well settled ever since Morgan v. Daniels 
(153 IT. S. 120) that in suits of this nature the decisions of 
the Patent Office will be followed by the Court unless their 
erroneousness is established by testimony which in charac¬ 
ter and amount carries thorough conviction.* 

* This Court put it this way in Abbott v. Coe (109 F. (2d) 449, 
451: 71 App. D. C. 195): 

“Although a court, when it agrees with a Patent Office finding, 
often says so, agreement is not necessary to affirmance and dis¬ 
agreement is not sufficient for reversal. * * * ‘The judicial func¬ 
tion is exhausted when there is found to be a rational basis for 
the conclusions approved by the administrative body.’ Missis¬ 
sippi Valiev Barge Line Co. v. United States, 292 U. S. 282, 
286. 287. 56 S. Ct. 692, 694, 78 L. Ed. 1260. ‘A mere pre¬ 
ponderance of evidence’ is not enough to justify reversing the 
Patent Office and deciding that an applicant is entitled to a 
patent. Morgan v. Daniels, 153 U. S. 120, 124, 14 S. Ct. 772, 
773. 38 L. Ed. 657.” 

There are many other cases to the same effect. 
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I 


Appellant, we shall submit, has proven conclusively that 
there was no rational basis for the holding of th^ Court 
below. 

j 

I 

Appellant’s proof should have been accepted by the Dis¬ 
trict Court as proving that people skilled in automatic 
telephony find in the disclosures all they need for practicing 
the inventions, because this was the testimony of ani expert, 
Mr. Williams, whose qualifications and objectivity could 
not be and were not seriously questioned. Williams testified 
that he understood the disclosures and that one skilled in 
automatic telephony could build the inventions froip them. 

Appellee adduced as a substitute for the discredited 
holding of the Patent Office the testimony of the s^me ex¬ 
aminer, Mr. Evans, who had acted on the application in 
Division 16. Mr. Evans had no practical experience in the 
field, was not an independent expert, and his sole objection 
to the disclosures was that he could not understand them, 
an objection which is without foundation in the statute and 
which he did not make when acting for Division 16. 


ARGUMENT. 

I 

I 

Appellant’s Evidence. 

Williams a Qualified Independent Expert. 

I 

Mr. Williams’ qualifications will be found on pages 292- 
293, 3rd R. j 

I 

In contrast with the bald assertion of insufficiency made 
by the Patent Office tribunals, plaintiff offered the factual 
and reasoned testimony of Williams who was familiar with 
the skill that telephone engineers have. He had r^ad the 


I 


IS 


three applications involved in these suits, and he under¬ 
stood their disclosures. 

I 

Williams is a consulting engineer with more than forty 
years experience, principally in the automatic telephone 
art. He is in general consulting practice and is not and 
never has been an employee of plaintiff or any of its as¬ 
sociated companies. 

i 

After graduating from Ohio State University in 1905, 
Williams spent forty-one (41) years in the employ of the 
Bell Telephone System (Western Electric Co. and Bell Tele¬ 
phone Laboratories). His work was concerned with vari¬ 
ous phases of telephone engineering, principally the design¬ 
ing and construction of switching circuits employed in auto¬ 
matic telephony. In connection with this work, he super¬ 
vised and otherwise came into contact with many telephone 
engineers. 

Williams was eminently qualified to testify as an “inde¬ 
pendent expert in the field”. 

Williams testified that he could understand and build 
the Hatton inventions solely from the descriptions and draw¬ 
ings, and so could the average engineer. As to one skilled 
in the art Williams said (3rd R., p. 308): 

i 

“Q. Now, I asked you before whether and what 
understanding you gained from the patent applica¬ 
tions, from the descriptions of the Hatton applica¬ 
tions. I ask you now whether one skilled in the art, 
in the automatic switching art, could construct the 
invention of the Hatton applications from the in¬ 
formation contained in the descriptions and draw¬ 
ings of those applications? A. He could. 

Q. Could the average, run-of-the-mine kind of 
automatic switching engineer construct the inven¬ 
tions of the Hatton applications from the informa¬ 
tion contained in the descriptions and drawings of 
those applications? A. Yes.” 
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(3rd R., p. 309): 

“Q. Now, Mr. Williams, if you were givefi the job 
that the Court just suggested you should have done 
before the trial, if you were now given the job to go 
ahead and build the Hatton invention, what kind of 
engineers, engineers with what background would 
you employ for that purpose? A. Oh, telephone cir¬ 
cuit, automatic circuit engineers would be the best. 

Q. Would you employ for that purpose engineers 
whose background was solely in mechanical calculat¬ 
ing machines? A. No.” 

i 

(3rd R., p. 313): j 

i 

“Q. Would an engineer, the average engineer, 
following the instructions of these 217 operations 
described by Hatton, know how to make thh connec¬ 
tions that you describe, those relays and ^witches? 
A. Oh, yes. He would, of course, if he were going 
to wire the apparatus, he wouldn’t pay any attention 
to the operations which tell him how the device works. 
He would start with the drawings in the figures shown 
and make a manufacturing drawing from thijit to show 
where the wires should be run from one pl^ce to an¬ 
other. [ 

Q. You mentioned manufacturing drawings. What 
distinction, if any, did you intend to mak^ between 
patent drawings and manufacturing drawings? A. 
Patent drawings are directed to skilled personnel to 
illustrate the invention claimed, and to enable the en¬ 
gineer or person skilled in the art to reproduce the 
invention. To reproduce the invention doesn’t mean 
he was illustrating the invention. A manufacturing 
drawing is directed to the shop personnel, er the per¬ 
sonnel that have to make the apparatus and put it to¬ 
gether on a commercial basis, and the manufacturing 
drawings show a great deal more detail than is neces¬ 
sary for one skilled in the art to understand how 
the invention works.” 
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The Drawings of the Hatton Applications Are the 

Usual Ones for Patents Belonging to This Art and 
Illustrate All That the Average Engineer Needs. 

Division 16 did not criticize the drawings; only Division 
23 did, although Williams’ cross examination indicated that 
the Commissioner intended to revive the old objections of 
Division 23. Williams testified (3rd R., pp. 310, et seq.) 
that the drawings were in a form which is “familiar to the 
average engineer”. 

(3rd R., p. 313): 

“Q. You stated at the beginning of your testi¬ 
mony that in your work as an engineer you have read 
over a couple of thousand U. S. patents relating to 
automatic switching systems. Will you please tell 
the Court whether those patents that you saw con¬ 
tained manufacturing drawings of the nature that 
you just described! A. No, sir. They were, all that 
I recall, were just the type of drawing such as shown 
here, either with or without the attached contacts.” 

The typical automatic telephone patents printed on 
pages 204-254 (1st R.) contain no manufacturing drawings 
(Williams, 3rd R., p. 314) and the technique they use in 
illustrating automatic telephone inventions is the same as 
that employed by Hatton (Williams, 3rd R., pp. 314-315). 

One skilled in the art could prepare the necessary man¬ 
ufacturing drawings from the Hatton disclosure. As 
Williams said (3rd R., p. 319): 

“To proceed with the manufacture from then on 
would be merely a matter of converting the drawings 
from the patent type of drawing to the manufactur¬ 
ing type of drawing.” 

And then again (3rd R., p. 321): 

“The conversion of the information from the pat¬ 
ent form to the manufacturing form is a more or less 
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manual mechanical detail which could be handled. It 
really involves converting the information friom one 
form to another. 77 


In answer to cross-questions propounded at 3rd |fc., page 
334, Williams explained in detail how the average engineer 
would proceed to build the Hatton invention. As he said 
at page 335: 

“With those drawings, with that information, the 
shop could proceed to manufacture the equipment. 

Q. How would you know what kind of relays to 
get, and how many of them? A. It is all sjiown on 
the drawings in the patent. 

Q. Does the patent drawing show any particular 
kind of relay? A. No, but I say from this you select 
your relays of a different type, what is necessary. 
Your telephone circuit engineer will be sufficiently 
versed in the operating capabilities of telephone re¬ 
lays and switches so that he can select the type and 
kind of relay he needs. 

Q. Where would he get his accumulator ^witches ? 
A. Any one of half dozen different firms will make 
them. 7 7 


Then again at 3rd R., page 336: i 

“There is in here complete information fpr a tele¬ 
phone circuit engineer to know what kind of switch 
he needs for that purpose. 77 


The Printer and the Operator’s Keyboard Fully 

Disclosed in the Descriptions and Drawings. 

I 

I 

Although no objections were made by Division 16 to 
these portions of the disclosure, Williams was examined on 
them to meet the Commissioner’s resuscitated objections. 
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As Williams said (3rd R., p. 326): 

“The printer is a part of the operator’s key¬ 
board. It is connected to the calculator and operated 
bv the calculator.” 

The invention has to do with the arrangement of 
switches and relays, and the keyboard and printer are in¬ 
cidental to the system (3rd R., p. 299). 

That these instrumentalities were sufficiently disclosed 
was fully established by Williams who said that automatic 
switching engineers would know from the description how 
to arrange the telegraphic printer (3rd R., p. 310): 

“Q. How long have printers of that general na¬ 
ture been known to you? A. Well, they w r ere known 
when I started as a circuit engineer, more than forty 
years ago. 

Q. What have you to say as to the complexity of 
the printers w’hich have been used during the last 
forty or fifty years, and the complexity of the printer 
that is required to be used for the Hatton invention? 
A. The printer to be used for the Hatton invention 
would be considerably simpler, or could be, than the 
usual printer in which the general telegraphic printer 
might print letters and figures and punctuation 
signs, just the same as the typewriter, and therefore 
there has to be more characters and more type, 
wrhereas in the case of the Hatton invention it is pos¬ 
sible to conceive that the type-w’heel might have only 
ten positions with two benches of type, since there 
are only digits, 0 to 9, and ten or less of these sign 
keys or a maximum of twenty. That would be con¬ 
siderably simpler than the thirty-tw’o characters 
which the usual telegraphic printer has to print.” 

(3rd R., p. 325): 

“Q. Is that printer disclosed in the application? 
A. Its requirements are disclosed, and it is suffi¬ 
ciently disclosed so that the average engineer w’ould 
know’ what to get. That is on page 72. 
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Q. There is no actual structure of the printer 
illustrated or described, is there ? A. It is not neces¬ 
sary to illustrate the invention to show the printer 
in this case.” 

Not a single claim in the applications covers the printer. 

Printers are used in the telephone art (Williams, 3rcl R., 
p. 325) although Mr. Haigh who testified during the ^rst 
trial, thought otherwise. 

Furthermore, a telephone engineer could order the 
printer from any one of a number of manufacturers just 
as he has to order batteries, wire and other accessories. 
Williams testified (3rd R., p. 339): | 

‘‘ Printing mechanisms are known in the telephone 
art as well as the telegraph art. 

I 

I 

Q. But they wouldn’t be known to the ordinary 
worker in the telephone art, would they? aJ My 
answer would be yes. | 

Q. You mean yes, that they would be knbwn? 
A. Certainly.” 

(3rd R., p. 340): | 

“Q. Would such keys be known to the average 
telephone switching engineer? A. Certainly.” 

(3rd R., p. 340): j 

“Q. Would any additional information be needed 
bv the average telephone switching engineer? A. 
No. 

Q. Would he have to make any inventions in ^rder 
to produce the results on the Hatton applications? 
A. No. I 

Q. Now, will you please state whether the Hatton 
inventions that we have been discussing, whether the 
printer and the keyboard or the keys form phrt of 
the inventions of the Hatton inventions? A. They 
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are incidental to the invention. The actual invention 
lies in the circuit combinations in the relavs and 
switches.” 

Evans apparently agreed with Williams for neither in 
his written rejection nor in his oral testimony did he sug¬ 
gest that a telephone engineer would have trouble with the 
printer disclosure. As a matter of fact he admitted on cross 
examination (3rd R., p. 353) that up to a year prior to his 
testifying, i. e. up to December, 1947, telegraph and tele¬ 
phone switching inventions were both examined in the tele¬ 
phone division, Div. 16, and that even to date some of the 
telegraph art is examined in his division (3rd R., p. 353). 
Mr. Evans rejected the Hatton applications in October, 
1946, when the telegraph art was examined in his division. 


The Hatton Applications Disclose Operative Systems. 

On page 321, 3rd R., Williams said: 

“I am assuming that the device is operative as 
shown. To make a study to determine its operative¬ 
ness would require perhaps several days. 

The Court: You are assuming the very question 
that Mr. Reynolds asked you.” 

Since counsel for the Commissioner did not pursue this 
matter we took it up on redirect and asked Williams (3rd 
R., p. 341): 

! 

“Having read the Hatton description and having 
examined the Hatton drawings, what is your opin- 
j ion as to the operativeness or inoperativeness of the 
device described by Hatton? A. It is operative. 

Q. Did you find any inoperative parts or features 
in your study of the descriptions and drawings? A. 
No.” 






Both the calculating division, Division 23, and the tele¬ 
phone division, Division 16, of the Patent Office must pave 
agreed with Williams, for neither division ever suggested 
that the Hatton disclosure was inoperative. 

Summary of Williams* Testimony. 

I 

i 

To recapitulate Mr. Williams* testimony: The average 
engineer skilled in the automatic telephone art would need 
no other information than is contained in the Hatton Appli¬ 
cations to build the Hatton devices. Companies engaged in 
the manufacture of automatic telephone devices eitiplov 
hundreds of engineers who have the knowledge and skill 
to build the Hatton inventions from the descriptions and 
drawings of the Hatton applications. 

I 

The Hatton description and drawings are in the form 
which is well understood by those skilled in automatic 
telephony. As in all cases of engineering complex systems 
like the one involved herein, not only Patent Office draw¬ 
ings, but also shop or manufacturing drawings will be re¬ 
quired in the commercial exploitation of the inventions. 
However, the information contained in the Hatton applica¬ 
tions is all that a skilled engineer needs to preparp such 
manufacturing drawings; none of the patents issued !by the 
Patent Office on automatic telephony has them. 

I 

I 

The Hatton Applications Disclose All That tlie 
Law Requires From a Patent. 

I 

Hatton’s disclosure meets the standards set bv the 
courts. The following is a quotation from Western Tel. 
Mfg. Co. v. American Electric Tel. Co. (131 F. 75, 77, C. C. 
A. 7): 


“But the drawings are not required to b^ ivork- 
ing plans. They must be read in connection ^ith the 
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description and claims, and any inferences arising 
from omissions or inconsistencies in the drawings 
must yield to a legally sufficient specification. ‘Many 
material objects and operations,’ says Robinson (vol. 
2, Sec. 491), ‘are so familiar to the inventor and bis’ 
readers that their specific description, or even an 
allusion to them, would be superfluous. The law rec¬ 
ognizes these difficulties in the way of an absolutely 
complete description, and overlooks the defects which 
they occasion, * * # though it omits appliances, modi¬ 
fications, or processes which persons skilled in the 
art would know were necessary and would them¬ 
selves supply. Though it fails to describe implements 
and material that are common in use, or methods of 
construction generally practiced in the arts it may be 
complete enough to put before the already trained 
and informed intelligence of the reader an accurate 
and entire picture of the invention from which he can 
understand it, construct it, and use it as easily as if 
all these familiar acts and objects were particularly 
described.’ ” 

l 

Of the numerous other decisions to the same effect, we 
shall briefly refer to a few. 

Where the drawing is sufficiently clear to enable a per¬ 
son skilled in the art to make the invention illustrated, no 
additional illustration is required even though the drawing 
is not to an exact scale nor done to the Examiner’s satisfac¬ 
tion (In re Turner, 101 0. G. 2078, 1892, C. D. 439; In re 
Henderson, 113 0. G. 2504; Gold v. Gold, 152 O. G. 731, App. 
D. C. 1909). 

An inventor, in disclosing his invention, may begin at 
the point where his invention begins and describe what he 
has made that is new without going into details as to what 
was known in the art. (Carnegie Steel Company v. Cambria 


Iron Company, 185 U. S. 403; American Delinter Co. jv. 
American Machinery and Construction Co., 128 F. 709, 
C. C. A. 5; Toledo Rex Spray Co. v. California Rex Spfay 
Chemical Co., 268 F. 201, C. C. A. 6; Kendall v. Trico Prod¬ 
ucts Corporation, 31 F. (2d) 522, 525, C. C. A. 6.) 

I 

l 

i 

Appellee’s Evidence. 

) 

j 

Evans, Not a Qualified , Independent Expert. 

I 

Mr. Evans is the Examiner of Division 16 who acted. on 
the case upon its first remand by the Court of Appeals (3rd 
R., p. 345). Although the second remand (169 F. (2d) 890) 
specifically provided only for the testimony of 4 ‘an inde¬ 
pendent expert in the field” to be heard on behalf of plain¬ 
tiff, we did not object to the testimony of Mr. Evans since 
an amplification of the rejection was needed. 

I 

I 

Mr. Evans had had no practical experience as an engi¬ 
neer in the manufacture of automatic switching circuits (3rd 
R., p. 348). Although a Patent Office Examiner in good 
standing, on account of his lack of experience in the field, 
he was not familiar with the problems of the average tele¬ 
phone engineer; he was familiar wdth the end result cj>f en¬ 
gineers 7 work, but did not know how they went abou(; get¬ 
ting it (3rd R., p. 318). j 

| 

Mr. Evans was an employee of the Patent Office and, 
bearing in mind that Haigh’s testimony given in thp first 
trial was not accepted by this Court partly because be was 
an employee of plaintiff, we submit that Mr. Evaris was 
not an “independent 77 expert. 
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The Only Reason Given By Evans for the Rejection 

of the Hatton Disclosures Was His Inability to 

Understand Them. 

i 

Turning: now to the merits of his testimony, the sole 
reason that Evans advanced for holding the applications 
insufficient was that he could not understand the descrip¬ 
tions and the drawings (3rd R., p. 349). This was an aston¬ 
ishing statement for Evans did not mention this in reject¬ 
ing the Hatton applications. 

(3rd R., p. 350): 

“Q. You agree with me, don’t you, that you don’t 
say that you did not understand it? A. The rejection 
did not state that I did not understand it.” 

The Rules of the Patent Office provide that if the Ex¬ 
aminer cannot understand an application he may require an 
applicant to furnish a model of the invention (Rules 57 
and 59). Xo model was ever required. 

Mr. Evans said (3rd R., p. 345): 

“A. After all my days spent on it, I do not know 
how it operates, nor can I determine from the appli¬ 
cation in what manner it is supposed to operate.” 

(3rd R., p. 349): 

“The individual circuits in themselves are very sim¬ 
ple to understand, and there are over 200 circuits 
in the application and out of these 200 there were 
just a few that were rather difficult to follow. How¬ 
ever, they did not mean a thing to me individually. 
I could trace them out, but wouldn’t know why they 
operated in that manner.” 

(3rd R., p. 347): 

“I might sav that the circuits do follow one an- 
other but they don’t join in any unitary thought. 
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• • 




It was my opinion throughout studying the ap¬ 
plication that the different circuits were given, blit I 
could not make heads nor tails out of the meaning of 
the circuits, and when I finished the application I 
didn’t know any more than I did when I started read¬ 
ing the applications, 

(3rd R., p. 349): 

“Q. So it is that inability to understand the!de¬ 
vice that prompted you to reject the application; is 
that right? A. It is not my inability to understand 
the application. It is by inability—rather, I changed, 
this. 

It is not my inability to understand the applica¬ 
tion but the application is not presented in a mailner 
that makes me able to understand.” 

Three conclusions might be drawn from the absence of 
any reference to lack of “understanding” in the Official 
action of the telephone division. 

The first is that the Examiner forgot to mention it; the 
second is that when acting on the application Mr. Evans 
thought that he did understand the invention but subse¬ 
quently changed his mind; and the third is that Evjans’ 
inabilitv to understand was not considered bv the Phtent 
Office a proper ground on which to base the rejection^ 

The first and second conjectures are probably w ; rong 
because Evans’ testimony indicated that he never did un¬ 
derstand the description. Although given an opportunity, 
Evans did not say that the topic was omitted froni the 
Official actions on account of forgetfulness. To the con¬ 
trary, he considered the assignment of the application to 
Division 16 a challenge (3rd R., p. 345). 

It is our submission that Evans’ inability to understand 
the disclosure was not mentioned in the rejection because 
it would not have satisfied Sec. 4888, R. S. and Ri^le 34 
of the Patent Office. 
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The Law Would Be Satisfied With the Hatton 
Disclosures Even if the Examiner Could Not 
Understand Them. 

The Statute and Rule 34 do not provide that the descrip¬ 
tion be such that the Patent Office Examiner understand 
the invention, but that a person *‘skilled in the art” be en¬ 
abled thereby “to make, construct, compound and use” the 
invention. 

Obviously, one skilled in the art may be able to build 
the invention without understanding it. Williams pointed 
out that complex automatic switching systems are manu¬ 
factured from drawings made up for shop people who do not 
have the ability to understand the invention. How this 
could be done was made clear from the description that 
Williams gave of the manner in which the connections de¬ 
scribed in the specification could be effected, whether or not 
one understood the theory of the invention (3rd R., pp. 313, 
319, 321, 334-336). 

More than two hundred operations are described in the 
specification and Evans conceded that these are properly 
described and that he had no difficulty with them (3rd R., 
pp. 345, 347, 348). Williams testified that the specification 
correctly described all the operations (3rd R., p. 341). 

Since the Hatton inventions can be built bv following 
the instructions of the specifications, neither the Statute 
nor common sense suggests any reason for not granting 
the patents, whether Mr. Evans could understand them or 
not. There are numerous decisions to the effect that the 
statute is satisfied if, even without understanding its na¬ 
ture, one skilled in the art can build the invention from the 
specification. ( National Meter Co. v. Thomson Meter Co., 
106 F. 531; Cleveland Foundry Co. v. Detroit Vapor Stove 
Co., 131 F. 853, C. C. A . 6; Van Epps v. United Box Board 




& Paper Co., 143 F. 869, 872, C. C. A. 2; Diamond Rubber 
Company v. Consolidated Rubber Tire Company, 220 U. 
428; Petroleum . Rectifying Co. of California v. Reward 
Co., 260 F. 177, C. C. A. 9; Permutit Company v. 
et al., 13 F. (2d) 454, C. C. A. 6; and U. S. Industrial C 
ical Co. Inc., et al. v. Theroz Company, 25 F. (2d) 

C. C. A. 4.) 

Judge Parker, speaking for the Court of Appeals of 
Fourth Circuit, recently re-stated the law in 
Minnesota Mining <£ Manufacturing Co. (109 F. (2d) 
on action brought under 4915 R. S. in which one of the 
parties to the interference criticized the application of his 
opponents on the ground that it did not fully set forth the 
invention. The following is quoted from pages 165 and 166: 

i 

“It is argued also that the effort of Swenson was 
to produce a glazed granule and that the presence of 
partly fused particles adhering to the surface j was 
accidental and was not set forth in the patent a 
cation filed by him. As we have seen, however. — 
surfacing of the granules which he produced re¬ 
sulted from the process which he followed and iu the 
course of this process it was inevitable that sortie of 
the quartz particles contained in the coating should 
be completely fused and others only partly fused, 
and that the partly fused particles should inhere 
in the glazed coating. Since, therefore, Swenson pro¬ 
duced granules covered by the product claims qf the 
patent by a process covered by its process claims, 
it is immaterial that he did not fully appreciate or 
describe the physical changes caused by the ptocess 
which resulted in the product. ‘It is method and 
device which may be patented and not the scientific 
explanation of their operation \ De Forest Radio 
Co. v. General Electric Co., 283 U. S. 664, 684, 685, 
51 S. Ct. 563, 569, 75 L. Ed. 1339. A similar ques¬ 
tion arose in United States Industrial Chemical Co. 
v. Theroz Co., 4 Cir., 25 F. 2d 387, 390, where w^ said: 
‘Defendants make much in their brief of Scjiaub’s 
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ignorance with respect to the fact that it is the ace¬ 
tone contained in commercial methyl alcohol which 
is the solvent of nitrocellulose and that it is the water 
contained in commercial ethyl alcohol which is the 
coagulant. But we are not impressed with this argu¬ 
ment. Schaub was experimenting with alcohol of 
the commercial grades; and if, through such experi¬ 
ments, he discovered a way to attain the result which 
he was seeking, and correctly described it in his ap¬ 
plication for a patent, it makes no difference whether 
or n-ot he understood the chemical theory or the 
natural laws underlying the process .” (Emphasis 
added.) 

As Judge Allen put it, in General Motors Corporation 
v. Swan Carburetor Co ., 88 F. (2d) 876, 886, C. C. A. 6: 

‘‘The first question is whether the apparatus 
claims are valid. It is not necessary that Swan un¬ 
derstand all the scientific principles involved in his 
device. A. 0. Smith Corp. v. Lincoln Electric Co., 
82 F. (2d) 226 (C. C. A. 6). It is only necessary 
that he make such disclosure and description of his 
invention that it may be put into practice . Diamond 
Rubber Co. of New York v. Consolidated Rubber 
Tire Co., 220 U. S. 428, 436, 31 S. Ct. 444, 55 L. Ed. 
527.’’ (Emphasis added.) 

The Court of Customs and Patent Appeals held (on 
June 14, 1948) in Krasnow, et al. v. Bender, 79 U. S. P. Q. 
78, 830; 170 F. (2d) 560, 567: 

“(10) Whether or not appellee understood the 
scientific theory of his detector is immaterial if in his 
application he sets forth enough of the operation of 
the device so as to inform the public what to do 
with it. 

(11) It is fundamental that even though a device 
may be disclosed as incomplete or inoperative, it may 
be corrected if such correction be made by one skilled 
in the art in such manner as not to involve invention. 
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Creed et al. v. Potts, 25 CCPA (Patents) 1084, 96 F. 
2d 317, 37 USPQ 512; and Wheeler Hoover, and 
Kirkes v. Kleinschmidt and Colman, 32 CCPA (Pat¬ 
ents) 975,149 F. 2d 161, 65 USPQ 407.” 

Why should the description be such that the Exaipiner 
can understand it when under the well settled law not i even 
the inventor need understand his invention ? ! 

Finally, we again call attention to the fact that although 
this Court noted (157 F. (2d) 73, 74) the inability qf the 
calculating division Examiner to “make head or tail cff the 
descriptions”, the important question to which the Court 
asked an answer was 

“whether the descriptions would enable an auto¬ 
matic-telephone man to make and use the inven¬ 
tions”. I 

This Court remanded the case to find out whether stich a 
man “could build appellant’s devices from the disclosures” 
and not whether the telephone division Examiner coujd un¬ 
derstand the description. 

I 

Williams’ Opinion Should Have Been 
Accepted By the District Court. 

If the requirement of the Statute and Rule were that 
the description must enable a person not only to build the 
invention but also to understand it, then such person would 
have to be one practicing the art, the average engineer, and 
not one who, like the Examiner, had no practical experience 
in and only a paper knowledge of the art (3rd R., pi 348). 
Williams testified that one skilled in the art, the average 
automatic telephone engineer, could understand this dis¬ 
closure. 

I 

In Steinfur Patents Corporation v. J. Meyerson, Inc., et 
al. (56 F. (2d) 372), Judge Campbell, speaking for the Dis- 
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trict Court of the Eastern District of New York, said at 
page 378: 

“As against the testimony of defendants’ expert 
who was inexperienced in the art of fur bleaching and 
dyeing, we have the testimony of the plaintiff’s ex¬ 
pert, a man with over six years’ experience in fur 
bleaching and dyeing, and the head of the research 
department of A. Hollander & Son, Inc., the largest 
fur dyers in the world, who says from practical ex¬ 
perience that the patents are operative, and that by 
following their teachings entirely satisfactory results 
are achieved.” 

Or, as Judge Rawley, speaking for the Circuit Court of 
Appeals of the Ninth Circuit (Ovenveight C. Elevator Co. 
v. Improved Order R. M. H. Assn., 94 Fed. Rep., 155, 161) 
put it: 

“The value of expert testimony generally de¬ 
pends upon the facts stated as a reason for their 
opinions and conclusions. Green v. Terwilliger, 56 
Fed. 384, 394; 1 Tayl. Ev. Section 58. More weight is 
given to the testimony of a witness based upon facts 
within his own knowledge and experience than to the 
testimony of a witness which is 4 largely the asser¬ 
tion of a theorv.’ Bene v. Jeantet, 129 U. S. 683, 688, 
9 Sup. Ct. 428.” 

We submit that Williams’ testimony was the only “ra¬ 
tional basis” for findings in this case. As against Evans’ 
lack of practical experience, Williams had more than forty 
years experience as a telephone engineer'with the largest 
telephone organization in the world—the Bell System— and 
Williams knew the ability of the man skilled in the art and 
fully stated the reasons and facts on which his opinion was 
founded. 



Assuming for the sake of argument that having rejected 
the applications without advancing reasons for such ac¬ 
tion, the Commissioner should have been heard via Evans’ 
testimony, we submit that the applications cannot be out¬ 
lawed merely because the Examiner said that he could not 
understand them. 

Williams was a truly independent expert, while Eyans 
was a full time employee of the Government and spo^e in 
fact for the tribunal (the Patent Office) whose action pro¬ 
voked the fulminating opinion of this Court on the second 
appeal (169 F. (2d) 890) and the trial below. Williams’ 
evidence should have been accepted as carrying greater 
weight. 


Conclusion. 


In conclusion it is submitted that the judgment bblow 
should be reversed and the Commissioner of Patents should 
be authorized and directed to grant the patents as prayed 
for in the complaints. 


Respectfully submitted, 


Paul Kolisch, 

Attorney and Counsel for Appellant. 

Edward D. Phinney, 

Ralph B. Stewart, 

Of Counsel . 


June 


, 1949. 
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©toitcb States Court oi Appeals! 

FOR THE DISTRICT OF COLUMBIA CIRCUIT 


APPEAL NOS. 10,209, 10,210, 10,211| 


International Standard Electric Corporation, 

APPELLANT 

v . ! 

Lawrence C. Kingsland, Commissioner of Patents, 

APPELLEE 


APPEAL FROM THE JUDGMENT OF THE DISTRICT COURT OF THE 
UNITED STATES FOR THE DISTRICT OF COLUMBIA 


BRIEF FOR THE COMMISSIONER OF PATENTS 


INTRODUCTION 

i 

These appeals, which involve identical issues, are 
tahen from judgments of the United States District 
Court for the District of Columbia (358,359) 1 dismiss¬ 
ing the complaints (1, 7, 19) 1 in actions uncjer R. S. 
4915 in which the appellant sought to have the Court 
authorize the issuance of patents on three applica¬ 
tions of William Hatton for patents on alleged im¬ 
provements in calculating equipment. 

The refusal to issue the patents is based Isolely on 
the ground of insufficient disclosure. The drawings of 

1 The numbers in parentheses refer to pages of the joint 
appendix. 
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(l) 
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the three applications are identical, and the descrip¬ 
tions are so similar that it is unnecessary to consider 
each of them in detail. A decision as to one of them 
will necessarily be controlling as to the others also. 

The applications here involved were originally re¬ 
jected by the Patent Office on the ground that they 
did not contain disclosures which would enable persons 
skilled in the art to which they appertained, or with 
which they were most nearly connected, to construct 
operative machines. The Patent Office tribunals held 
the art in question to be the calculating machine art. 
The appellant filed actions under R. S. 4915 (U. S. C., 
title 35, sec. 63) in the District Court of the United 
States for the District of Columbia. In those actions 
the appellant conceded the insufficiency of the disclo¬ 
sures as regards persons skilled only in the calculat¬ 
ing machine art, but contended, first, that it would 
be sufficient if the disclosures could be understood by 
persons skilled in the automatic telephone art and, 
secondly, that, as a fact the disclosures could be under¬ 
stood by such persons. Evidence was offered in sup¬ 
port of these contentions. 

The District Court ruled against the appellant on 
both points. In its fifth finding of fact, appearing 
on page 29 of the joint appendix, that Court held that 
automatic telephony was not the art most nearly con¬ 
nected with the applications, and, in its eleventh find¬ 
ing of fact, appearing on page 30 of the appendix, 
the Court found that it had not been established that 
the application disclosures were sufficient to enable 
persons “skilled in the art of electrical machine 
switching and particularly automatic telephony and 
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telegraphy/’ to construct operative devices. There¬ 
upon appeals Nos. 9111, 9112, and 9113 we(re taken 
to the United States Court of Appeals for the District 
of Columbia. 

On June 28, 1946, that Court rendered its decision 
(81 U. S. App. D. C. 215; 157 F. (2d) 73) in those 
appeals. That decision overruled the decision of the 
District Court as to the relevancy of the automatic 
telephone art, but agreed with the lower ccjurt that 
“ appellant did not in the District Court discharge its 
burden of proving that a man skilled in ^he most 
relevant art could build appellant’s devices |rom the 
disclosures.” The cases were therefore rerqanded to 
the District Court with instructions to hold them until 
the Patent Office passed on the sufficiency of the dis¬ 
closures as regards skilled workers in the automatic 
telephone art. 

Subsequently to the remand, the primary pxaminer 
and Board of Appeals of the Patent Office Reconsid¬ 
ered the applications and rendered opinionsf in each 
of them to the effect that a person skilled in khe auto¬ 
matic telephone art would not be able to jbuild an 
operative machine on the basis of the application dis¬ 
closures. These opinions, for application No^ 425,882, 
are included in the appendix at pages 257 tci 266, in¬ 
clusive. The similar opinions rendered in tfhe other 
two applications were not printed, since the parties 
stipulated that the questions presented in t(he three 
appeals were identical. 

After these opinions were rendered, certified copies 
of them were filed in the District Court, and a motion 
was made on behalf of the Commissioner ofi Patents 
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(Appendix 267) for an order that the complaints 
stand dismissed. The appellant thereupon filed a mo¬ 
tion (Appendix 270) seeking a reopening of the case 
for the taking of testimony “limited to rebuttal” of 
the Patent Office decisions. The Court granted the 
motion of the Commissioner and denied that of the 
appellant, and the plaintiff again appealed. 

In a decision rendered July 30, 1948 (83 U. S. App. 
D. C. 355, 159 F. (2d) 890), the Court of Appeals held 
that the District Court should have permitted a re¬ 
opening of the case, and remanded it for that purpose. 
The appellate court also indicated that the Patent 
Office tribunals had not stated their reasons for re¬ 
jection as fully as they should have done, but did not 

i 

direct that the cases be returned to the Patent Office. 

SUMMARY OF ARGUMENT 

1. The sole issue now before the Court is whether 
or not any person skilled in the art could make and 
use a machine on the basis of the disclosure of any 
one of the Hatton applications here involved. 

2. Persons skilled in the art within the meaning 
of the applicable statute, are not experts, but workers 
of average skill and knowledge of the art. 

3. The appellant’s so-called “independent expert” 
was neither independent nor a worker of only average 
skill in the automatic telephone art. 

4. The insufficiencies of the Hatton disclosures are 
apparent from an examination of the applications 
themselves. 

5. The appellant’s expert, Williams, did not estab¬ 
lish that he understood any of the Hatton applications. 
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6. The testimony of Evans shows that even an ex¬ 
pert in the art cannot, after extensive study, under¬ 
stand how to build an operative machine on the basis 
of the Hatton disclosure. 

i 

7. There is clearly no evidence to support a, holding 

that an ordinary skilled worker in the automatic tele¬ 
phone art could build a machine on the basis of the 
Hatton disclosure. [ 

8. There is ample evidence to support the findings 
of the trial court. 


ARGUMENT 


The appellant places great emphasis on the alleged 
insufficiency of the statement of reasons in the Patent 
Office actions on his applications. This matted will not 
be discussed herein, however, as it is entirely irrele¬ 
vant to any issue now before the Court. 

As already indicated, the basis on which patents 
have been refused to the appellant is insufficiency of 
disclosure. Section 4888 of the Revised! Statutes 
(U. S. C. title 35, sec. 33) provides that before any 

l 

inventor shall receive a patent he must describe his 
invention in such a manner “as to enable apy person 
skilled in the art or science to which it appertains or 
with which it is most nearly connected, to make, con¬ 
struct, compound, and use the same.” In the present 
case the art in question w T as fixed by the first decision 
of the Court of Appeals as the automatic telephone 
art. The appellant, therefore, has continuously had 
the burden of establishing that “any person skilled” 
in that art could make and use his inventions on the 
basis of the disclosures contained in his applications. 
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Both the District Court and the Court of Appeals 
have specifically held that this burden had not been 
sustained as; of the beginning of the present trial, 
and it is therefore evident that unless the evidence 
offered at that trial is sufficient to sustain it, the ap¬ 
pellant cannot prevail. Whatever the shortcomings 
of the Patent Office may have been, this Court can¬ 
not properly authorize the issuance of patents un¬ 
less it finds the disclosures to meet the statutory 
requirements. .4 

It follows that the sole issue is whether or not 
‘‘any person skilled” in the automatic telephone art 
could make and use an operative machine on the basis 
of the application disclosures. 

PERSONS SKILLED IN THE ART 

It has been repeatedly held that the expression “any 
person skilled in the art” in R. S. 4888 refers to the 
ordinary skilled worker and not to experts. The fol¬ 
lowing authorities are in point: 

58 Corpus Juris, 127: In general the phrase 
“skilled in the art” refers to those of ordinary 
skill rather than the very expert. 

Tannage v. Zahn, 66 F. 986: from which it 
seems to follow that persons skilled in the art 
to which the specification is addressed are in 
fact those of ordinary and fair information but 
not those having very great technical knowledge 
relating to the subject matter of the invention. 

Walker on Patents, Sixth Edition (by John 
L. Lotsch) : In the statute by which this stand¬ 
ard is established the phrase “any person skilled 
in the art or science” includes persons of or- 



dinary and fair information and sloU in the 
relevant art or science; and that phrase is not 
confined to the most eminent scientist^ or to the 
most competent experts in that science or art. 

Ex parte Kerr, 1884 C. D. 27: Tile solution 
of this question turns upon the interpretation 
which should be given the words “ persons skill¬ 
ed in the art.” By these words I do not think 
is meant persons who excel their fellows in par¬ 
ticular arts or sciences in which they are skilled 
but merely men who have ordinary or fair in¬ 
formation in that particular line. 

McCrady, Patent Office Practice, Second Edi¬ 
tion: The term “person skilled in the art” 
has been interpreted to mean a person having 
ordinary or fair information in that particular 
line, not necessarily a person of high scientific 
attainments. 

Pupin v. Hutin et al . v. Stone, 1902 C. D. 
269, affirmed 19 Appeals D. C. 396: ’pDhe words 
**‘skilled in the art” in my opinion include care¬ 
ful workmen who are skillful in the particular 
line of business in which they are engaged. I 
do not think the law warrants a construction of 
those words which includes only persons of high 
scientific attainments. 

These eases, therefore, present a single, simple issue, 
namely whether the worker of ordinary skill in the 
automatic telephone art could build an operative 
machine on the basis of the disclosure of any one of 
the applications here involved. If he could, the ap¬ 
pellant is entitled to a judgment; otherwise, the 
decision below should be affirmed. 
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APPELLANT’S “INDEPENDENT EXPERT" 

The witness Williams is apparently the “independ¬ 
ent expert” referred to in the final paragraph of the 
second decision of the Court of Appeals in these cases. 
His expertness in the automatic telephone art is not 
denied, but his independence would seem to be open 
to question in view of his admissions (317) that he 
had previously worked for the appellant’s atttomey 
and expected to do so again. It would not seem that 
an employee of the attorney is materially more inde¬ 
pendent than an employee of the client. 

. 

It is apparent that Williams is not the person of 
ordinaiw skill in the art, contemplated by R. S. 4888. 

He is a college graduate with more than forty years 
experience in the telephone arts and has obtained 
about a hundred patents (321). He has had experi¬ 
ence with calculating equipment (318) and he had 
seen a calculating machine designed by Hatton, the 
present inventor, before he was asked to examine the 
present applications. He at first testified unequivo¬ 
cally (322) that the machine which he saw was built 
in accordance with the disclosure of the present ap¬ 
plications. Later (328) he seemed to be uncertain 
and indicated that he was not sure how the machine 
which he saw was made, although he did admit that 
he had seen the key set and printer. 

Williams, therefore, not only has skill in the auto¬ 
matic telephone art beyond that of the ordinary 
skilled worker in that art, but he is familiar with 
calculating equipment and has had extensive experi¬ 
ence with patent applications. Further, before these 
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applications were shown to him he had already seen 
a machine which was at least so close to what is sup¬ 
posed to be disclosed in the applications that he was 
willing to say that they were the same, ft is thus 
clear that he was in a vastly more favorable position 
for understanding the application disclosures than an 
ordinary skilled worker in the automatic I telephone 
art, who would have no knowledge of calculating 
equipment in general or Hatton calculating machines 
in particular and who would have no familiarity with 
patent application disclosures. 

Accordingly, even if it could be held thatj Williams 
was able to understand the application (disclosures, 
this would not establish that they would be intelligible 
to the ordinary skilled worker, or that he would be 
able to build an operative machine on the basis of 
the disclosures. His testimony is open to all the 
objections which caused the District Court and the 
Court of Appeals to decline to accept as sufficient the 
testimony of the plaintiff’s former expert witness 
Haigh. . | 


THE APPLICATION DISCLOSURES ARE DEFICIENT 

In considering the application disclosures, reference 
will be had to the typical disclosure, pages 70 to 174 
inclusive of the printed appendix. This disclosure 
embraces seventy-eight pages of description and 
twenty-seven figures of drawings, and is obviously of 
a highly complex and technical nature. Notwith¬ 
standing this, there is no single drawing which shows, 
even diagrammatically, the layout of the entire system, 
nor is it possible to piece the figures together to form 
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such a layout, and there is no coherent description 
of the operation of the device as a whole. No me¬ 
chanical structure whatever is illustrated or described. 
The figures of the drawings are fragmentary in the 
extreme, and even such rudimentary suggestions as 
are given as to how they are to be combined are 
confused and conflicting. 

Thus, for example, at the lower left-hand corner of 
Fig. 6 it is indicated that Figs. 16 and 19 are to be 
connected to that figure at the same points, which, of 
course, would require that those two figures should be 
connected to each other, but neither Fig. 16 nor Fig. 
19 contains any indication of such a connection. A 
similar situation exists with respect to the connection 
to Figs. 16 and 20, indicated at the lower left-hand 
portion of Fig. 7. 

In the description (appendix, page 75, lines 4 to 
8 ) reference is made to placing Figs. 25 and 26 to¬ 
gether, but those figures contain nothing to indicate 
that they are to be connected together. 

Some figures, as, for example, Figs. 22, 23 and 25, 
contain parts or groups of parts which appear to 
have no connection with other parts shown in the 
figures. Thus, Fig. 25 appears to be little more than 
a miscellaneous aggregation of disconnected elements. 

It is evident that it would be impossible to construct 
any operative device solely on the basis of what is 
actually shown and described in the applications, 
since they do not show the actual physical structure of 
a single element. It must be assumed that the neces¬ 
sary parts are all familiar to the skilled telephone 
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worker and that he will be able to identify them from 
the meager references to them contained in the appli¬ 


cations. Such an assumption is clearly unwarranted. 

Thus the application (appendix 71) refei[s to a key 
set containing keys designated +, —, X, h-, and =. 
Obviously, no key set containing such keys would be 
standard telephone equipment and if it were at¬ 
tempted to place such keys on a telephone key set, 
the application contains nothing to show how they 


should be arranged with respect to the other keys. 


The purported description of the operation of the 


appellant’s device comprises 217 more or lqss distinct 
steps, none of which attempts to trace events from 
start to finish. Each of them relates to s<^me small, 
distinct group of elements, and their functions are 
not clearly related. They describe the Closing of 
minor circuits, assuming that certain parts have been 
properly placed. However, the steps described pre¬ 
suppose conditions which do not result from anything 
disclosed. 


WILLIAMS DID NOT ESTABLISH A FULL UNDERSTANDING OF 

THE DEVICE 


As previously stated, it would not be sufficient for 
the plaintiff’s purposes if it could be proved that 
Williams understood the applications, since he is not 
the ordinary skilled worker in the art. However, it 
is submitted that Williams’ testimony does not 
establish that he would be able to make or pse a ma¬ 
chine on the basis of the application disclosures. 
While he stated as a conclusion that he woiild be able 
to do so he admitted that he never built or tried to 
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build such a machine and was never associated with 
the building of one. 

Williams indicated that he spent about three days 
on the application which he first considered, whereas 
he estimated that it would take six months to build 
the machine and Haigh (appendix 59) fixed the time 
at four or five years. It seems clear that a complete 
understanding of all that would be necessary in 
making the machine could not be attained in three 
days. What the witness did, evidently, was to read 
the application through, trace some of the frag¬ 
mentary operations, and conclude that the disclosure 
was sufficient. He did not make an assembly drawing, 
and it is obviously impossible that he could form a 
complete mental picture of the entire device. He 
evidently did not attempt to locate or design all the 
mechanical parts which would be necessary, and his 
testimony on cross-examination clearly shows that he 
had given very little thought to such matters. 

While Williams produced a few miscellaneous re¬ 
lays which he alleged would be useful somewhere in 
the system, it is clear that many other and different 
parts would be needed. Specifically, he did not pro¬ 
duce either a printer or a key set and his testimony 
as to those parts was vague and contradictory. Thus, 
he clearly stated (325), that he knew of no printers 
or key sets in the telephone art which could be used 
without modification, in the plaintiff’s device; which 
is obviously the fact, but later (336) seemed to suggest 
that there might be, although he was not definite as 
to where they were. It is clear from his testimony 
that he did not have in mind the exact mechanical 
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structure needed for either the printer or the key set, 
but merely assumed that they could be found. 

It is not intended to suggest that Mr. Williams did 
not honestly believe that he could build the appellant’s 
device, but a mere statement of this belief is not 
proof, especially in view of his many nebuloiis state¬ 
ments as to the exact nature of the apparatus to be 
used. It is submitted that his testimony does not 
justify a holding that he understood the device. 

EVANS’ TESTIMONY 

The appellee’s witness Evans is also an expert in 
the automatic telephone art, having spent twelve years 
examining applications in it. Accordingly, his skill 
both in the art and in the understanding qf patent 
applications is well above that of the ordinary worker 
in the art, but he did not have Williams’ advantage 
of experience with calculating equipment dnd of a 
preview of a Hatton machine. Clearly, however, 
Evans could understand any disclosure which; could be 
understood by the ordinary skilled worker. 

Evans testified (345) that he had spent sixty four 
hours on application No. 430,629 and was unable to 
understand how an operative device based on that 
disclosure could be built. He is a wholly disinter¬ 
ested witness and (345) stated that he considered it a 
challenge when the application was referred to him. 
He explained in detail why he could not understand 
the application, and his reasons seem clearly sufficient. 
It is evident that he made a bona fide attempt to 
understand the application, and that he devoted more 
time thereto than an examiner can ordinarily afford to 
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spend on a single application. It is submitted that 
neither his ability nor his good faith can be seriously 
questioned, and his testimony, therefore, affords clear 
evidence that at least one person of better than ordi¬ 
nary skill in the automatic telephone art cannot 
understand the disclosure of the applications here in¬ 
volved, and would not know how to build a machine 
on the basis of such disclosure. 

WILLIAMS’ TESTIMONY AS TO ORDINARY SKILLED WORKER 

The only new evidence which was offered by the ap¬ 
pellant on the actual issue before the Court, namely, 
the ability of the ordinary skilled worker in the auto¬ 
matic telephone ai*t to build a machine on the basis 
of the application disclosure, was the statement of 
Williams that he had known many such workers and 
that he thought they would be able to do so. Similar 
testimony by Haigli (appendix 42) to the effect that 
he knew a hundred workers who, in his opinion, could 
build such a machine, was considered insufficient by 
the District Court and the Court of Appeals, and it 
is not clear why Williams 7 testimony on this point 
should be accorded greater weight than that of Haigh. 
Even on the point of interest, there is little to choose 
between them, one being an employee of a subsidiary 
of the appellant and the other a past and prospective 
employee of the appellant’s attorney. 

In this connection the following statement of the 
Court of Appeals in its original decision in these 
cases (81 U. S. App. D. C. 215, 157 F (2d) 73) is 
in point: 

There was no evidence that any person 
skilled in the automatic telephone art and not 
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also in the calculating machine art had ever 
shown, or said, that he could make the devices 
from the disclosures. Though a witness stated 
positively that such a person could dcf so, the 
court was under no obligation to accept this un¬ 
tested opinion as conclusive. [Italics added.] 

This Court thus clearly recognized the distinction 
between the testimony of an ordinary skilled worker 
as to what he actually understood or could dd and the 
*'‘untested opinion” of an expert as to what the worker 
of ordinary skill should be able to do. Thd full re¬ 
opening of these cases in the District Court, under 
these circumstances, virtually amounted to an invita¬ 
tion to the appellant to produce one or mord workers 
of ordinary skill who had made a machine on the basis 
of the disclosures of the applications or, at least, were 
willing to testify that they could do so. 

It is significant that the appellant has resorted 
solely to indirect evidence in his efforts to pifove what 
the ordinary skilled worker could do. Such a worker 
is not a fiction like the ordinarily prudent man. 
Workers of ordinary skill obviously exist r Haigh 
testified that he knew “perhaps a hundred of them” 
(appendix 42) and Williams testified that he knew 
some of them and knew of no reasons why they could 
not have been called as witnesses in this case (324). 
Obviously, the testimony of such a worker as to what 
the Hatton applications meant to him would be much 
better evidence than the opinion of an expert as to 
what the worker could understand, and equally ob¬ 
viously, the appellant could have produced ohe or more 
such workers as witnesses. The suggestion that none 
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of them could be spared from his work can scarcely 
be taken seriously. Ordinary workers should be at 
least as easy to obtain as experts. 

It is submitted that the only reasonable inference to 
be drawn from the appellant’s failure to produce a 
worker of ordinary skill is that he was unable to find 
one who could understand the application disclosures. 
Certainly secondary evidence on the point in issue 
should not be accepted when primary evidence was 
available and was not produced. When it is desired 
to ascertain whether a student or a candidate for 
admission to the bar has the requisite understanding 
of a certain subject, it is not the practice to inquire 
of his instructors or friends but to propound the 
questions to him in person. No reason appears for 
resorting to a different standard in the present case. 

The uncertain nature of opinion testimony as to 
what someone else should understand is very clearly 

i 

indicated by the opinions of the two expert witnesses, 
Haigh and Williams, called by the plaintiff in this 
case. Williams (337-339) categorically disagreed 
with Haigh on three distinct and vital points as to 
what information should be possessed by the skilled 
worker. Moreover, Evans, who also has had ex¬ 
perience with such workers, testified that he did not 
think one of them could understand the applications 
(348). 

The secondary evidence is thus conflicting and far 
from convincing and no primary evidence was offered 
by the plaintiff. On the other hand, the testimony 
of Evans, a worker of better than ordinary skill that 
he could not understand the applications, is, in effect, 


i 
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primary evidence that the worker of ordinary skill 
could not understand them. 

THE EVIDENCE SUPPORTS THE DECISION BELOW 

In the present cases the Trial Court has made defi¬ 
nite findings (7 and 8, appendix page 357) tlkat the 
applications involved do not contain disclosure^ which 
would enable a person of ordinary skill, or even an 
expert, to make or use an operative device. If the 
record affords substantial support of these findings 
the decision below should be affirmed. 

It has already been pointed out that an examina¬ 
tion of the applications themselves shows that they 
contain many defects and insufficiencies. The Court, 
therefore, would have been fully justified in holding, 
on the basis of its own inspection of the applications, 
that the disclosures were insufficient; and its findings 
of fact Nos. 2 to 6 inclusive (356, 357) are evidently 
based on such inspection. 

In addition to this, the Court had the testimony 

I 

of Evans, who is clearly an expert in the automatic 
telephone art and who testified (345) that he had 
spent eight full days studying one of the applications 
here involved and still could not understand tow the 
device could operate. Evans further statecf (348) 
that he had been associated with workers of Ordinary 
skill in the automatic telephone art and that in his 
opinion such a worker would not be able to under¬ 
stand the applications. 

The appellee seeks to draw some distinction between 
ability to understand the disclosure and ability to con¬ 
struct and operate the device. This is a mere play on 
words. It is obvious that one who had ncJ under- 


I 
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standing of the appellant’s devices could not construct 
or operate them. The objections given in detail by 
Evans would form insuperable obstacles to such con¬ 
struction or operation. 

It is evident that the applications themselves and 
the testimony of Evans afford ample evidence to sup¬ 
port the Trial Court’s findings. As opposed to these, 
there is merely the testimony of Haigh, which this 
Court has already found insufficient, even in the ab¬ 
sence of any contrary testimony, and which does not 
appear to be seriously relied on by the appellant; and 
the testimony of Williams. The Williams testimony 
has been fully discussed above, and its defects and 
inconsistencies have been pointed out. 

The Trial Court heard the witnesses in person and 
was thus in a favorable position to evaluate their 
testimony. It is submitted that the action of the 
Court in holding the Williams testimony insufficient 
was not only supported by substantial evidence, but 
was the only action which could reasonably have been 
taken. 

CONCLUSION 

It is submitted that the action of the Trial Court 
in dismi ssing the complaints in the cases here involved 
was proper and that the decision appealed from 
should be affirmed. 

Respectfully submitted. 

W. W. Cochran, 

Solicitor, U. S. Patent Office, 

Attorney for Appellee. 

E. L. Reynolds, 

Of Counsel. 
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I 

May it please your Honors , 

Plaintiff-appellant respectfully petitions the Cojirt to 
re-hear and reconsider its decision dated July 12, 1950 on 
the grounds that 

. 

(1) the majority opinion fails to point out why the 
testimony of the witness Evans escapes the objection, which 
this Court made on the first appeal (81 U. S. App. D. p. 215, 
157 F. (2d) 73 (1946)) to Haigh’s testimony, i. e., that he 
was not an independent expert and 
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(2) wherein the oral testimony of Mr. Evans is any less 
futile * than was his written decision which this Court 
rejected on the second appeal (83 U. S. App. D. C., 355, 169 
F. (2d) 890 (1948). 

These two questions must, we respectfully submit, be 
answered because if Mr. Evans was not both expert and 
independent of appellee, or if his testimony contained no 
more substance than did his rejection of the Hatton appli¬ 
cations, then the express holdings of this Court precluded 
the Court below fron accepting Evans’ testimony as the 
basis for its judgment. 

(1) Evans Was Not An Independent Expert. 

We do not, of course, question the integrity of Mr. 
Evans, nor that he is an able Patent Office Examiner, any 
more than this Court questioned the integrity and ability 
of Mr. Haigh when it refused to accept his testimony on the 
ground that he was an employee of plaintiff (first appeal). 

I 

In its remand (second appeal), this Court required the 
District Court to hear the testimony of an “independent 
expert in the field'’ as distinguished from one of ordinary 
skill, or having only theoretical knowledge, and from an 
employee of a party. 

The first point to be considered is whether the witnesses 
who testified at the second trial had the required technical 
qualifications. 

Xo one ever questioned Williams’ qualifications. 


* Mr. Evans was the Examiner of Division 16 responsible for the 
rejection after the first appeal (R. p. 345). On the second appeal this 
Court was apparently of the opinion that Mr. Evans’ rejection was 
a futility, for the Court said that a new remand to the Patent Office 
would lead to “repetitive futility”. 
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If your Honors, Judges Edgerton and Bazelon are of 
the opinion that Evans was an “expert”, then this Should 
be made just as explicit as your Honor, Judge Miller makes 
it that he was not. 

Assuming, arguendo, that both witnesses were equally 
“expert”, were they both “independent”? 


Appellee appreciated the importance of the Second 
phase of this question, for he attacked Williams bn the 
ground that he had previously been retained by counsel for 
appellant and was, therefore, not “independent”. Your 
Honor, Judge Miller disposed of such criticism, presumably 
with the agreement of your Honor, Judge Bazelon. Your 
Honor, Judge Edgerton’s opinion ignores the attafck and 
does not question Williams’ independence. 


Your Honors were, therefore, unanimously of the opin¬ 
ion that Williams was an independent, disinterested expert 
witness. The opinion and findings below contain Nothing 
to the contrary. 

Evans is and has for twelve years been an emplpyee of 
the Patent Office, and bore, therefore, the same relationship 
to defendant-appellee as did Haigh to plaintiff-appellant. 
Furthermore, Evans was responsible for the opinioh which 
this Court, on the second appeal, disregarded as futile. 

The majority should, we respectfully submit, cjome to 
grips with the question of Evans’ independence and dis¬ 
interestedness and state whether he qualified not bnlv as 
an expert, but as and independent expert. 


It is necessary to dispose of both aspects of the problem, 
for if Evans lacked either the “expert” or the “indepen¬ 
dent” qualification (and our submission is that h^ lacked 
both) then the conclusion is inescapable that there was no 
rational basis for the decision below. 
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(2) The Reasons That Evans Gave to Back Up His Testi¬ 
mony Were as Futile as Were Those Given in the Patent 
Office Action That This Court Rejected on the Second 
Appeal. 

There is another question which, it is our respectful 
submission, needs clearing up in the majority opinion. 
Should your Honors conclude that Evans was a fully quali¬ 
fied independent expert or that the Court below could, even 
in the absence of such qualifications, accept the Evans testi¬ 
mony in preference to Williams’, then his testimony could 
not be reasonably found to have any “weight” whatever, 
unless it were also found to contain more substance than 
did the futile rejection by Division 16. 

The opinion and findings of the Court below, appellee’s 
brief and the majority opinion of this Court refer to noth¬ 
ing in Evans’ testimony which forms a factual basis for 
the legal conclusion that the Hatton disclosures do not 
comply with the Statute. One should contrast this with 
Williams’ ability, as held by your Honor, Judge Miller, 
completely to refute every specific attack which counsel for 
appellee made on the Hatton disclosures. 

Evans’ testimony differed from the written opinion that 
he rendered when rejecting the Hatton applications only 
in that the necessary assumption underlying the written 
opinion was that Evans fully understood the Hatton dis¬ 
closures whereas in his testimony he claimed that he could 
not understand the disclosures. Neither in the written re¬ 
jection nor in his testimony did Evans point out just what 
was wrong with the Hatton disclosure. 

There is no explanation for the change in Evans’ mental 
attitude from understanding to not-understanding. If this 
Court approves of the acceptance of such testimony not¬ 
withstanding the obvious inconsistency, then plaintiffs in 
future 4915 cases will have to prepare to meet such volte 
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face. However, the approval should, we respectfully sug¬ 
gest, be explicit. 

Had Evans rejected the applications on the ground that 
he could not understand the disclosures, we could have, 
under Rule 59 of the Patent Office (see page 15 of appel¬ 
lant’s main brief), supplied him with the working model 
of the invention which was built by Haigh before the appli¬ 
cations were filed and which was shown to the Examiner of 
Division 23 (before the first appeal). 

We never showed the model to Evans because he had 
never asked for it, and under Rule 56 of the Patent Office 
(Brief, p. 15), we could not force it into the case, for 

“56. A model will be required or admitted # * * only 

when • • • the primary Examiner shall find It to be 

necessarv or useful * * * ” 

* 

The Examiner of Division 23 had given his reasons for 
finding the Hatton disclosure deficient, the principal of 
which was that in the calculator art “detached contact” 
drawings like the ones used by Hatton, were unknown and 
that he could not understand them. 

Haigh’s evidence at the first trial was that Bratton’s 
“detached contact” drawings were in accordance with auto¬ 
matic telephone practice, and Williams, at the second trial, 
testified to the same effect and that one skilled in automatic 
telephony could understand the drawings. In other words, 
this Court remanded the case to find out whether tfre tele¬ 
phone division of the Patent Office approved of “dttached 
contact ” drawings. 

Mr. Evans had never objected on behalf of Division 16 
to “detached contact” drawings, nor did he mention any 
of the other grounds on which the rejection by Division 23 
was based. He gave no reasons whatever for the rejection, 












6 


and never so much as intimated that there was something in 
the disclosure that he could not understand. 

We did not put the model in evidence, at the second trial, 
because in our view the Patent Office record precluded the 
Commissioner from changing his position and contending 
that Division 16 rejected the applications on the same 
ground as Division 23, i. e., that the Examiner could not un¬ 
derstand the disclosures. 

i 

Should your Honors be of the opinion that these circum¬ 
stances did not so discredit Evans as to deprive the opinion 
below of all reasonable basis, then we respectfully urge 
that a qualitative comparison be made between Evans’ 
testimony and his official act of rejecting the Hatton appli¬ 
cations. Such comparison will reveal that one was just as 
futile as the other. 

This Court refused, on the second appeal, to return the 
case to the Patent Office, because it did not want a repe¬ 
tition of Evans’ futile rejection that stated no reasons for 
the legal conclusion that the disclosures did not satisfy the 
Statute. 

The majority opinion refers to no factual reasons that 
it finds in the Evans testimony justifying the rejection, and 
neither did the Court below. We can find none. 

It is respectfully submitted that the majority opinion 
is irreconcilable with the opinion of this Court on the sec¬ 
ond appeal because Evans’ testimony does not rise above 
the futility of his action as the Examiner writing for Di¬ 
vision 16. 
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I 


Conclusion 

In conclusion, we most respectfully urge this Court to 
reconsider the holding 

“It was for the Judge who saw the witnesses and 
heard the testimony to determine its weight.” 

The decisions of this Court upon the first and second ap¬ 
peals should have precluded the District Judge froijn giving 
any weight whatever to Evans’ testimony. 

If on reconsideration your Honors are of the' opinion 
that not even with Evans’ testimony reduced to zero could 
Williams’ testimony be accepted as a reasonable basis for 
a decision in favor of appellant, then the Court mig^t again 
remand the case and order appellee to inspect appellant’s 
model so as to gain sufficient understanding thereof to point 
out specific deficiencies of the disclosure, thus affording 
Hatton the opportunity to explain and amend as provided 
by the Rules. 

Should the Court decide to remand, then the District 
Court might also be asked to clarify its findings as sug¬ 
gested by your Honor, Judge Miller (p. 14). 

Respectfully submitted, 

I 

Paul Kolisch, 

41 Park Row, 

New York 7, N. Y., j 

Attorney and (Counsel 
for Appellant. 

Edward D. Phinney, 

67 Broad Street, 

New York 4, N. Y., 

Ralph B. Stewart, 

National Press Building, 

Washington 4, D. C. 
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Certification 

I 

I hereby certify that I have read the foregoing petition 
for re-hearing and that, in my opinion, it is well-founded 
and presents grounds whereon re-hearing ought to be 
granted, and I further certify that it is not intended for pur¬ 
poses of delay and that all matters of fact therein repre¬ 
sented and not appearing of record are true. 

Paul Kolisch, 

Attorney for Appellant. 
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REPLY BRIEF FOR APPELLANT. 

Appellee attacks Williams as an expert witness on the 
grounds that he was not independent, that he had previous 
connection with Hatton’s work, and that he did ndt under¬ 
stand the Hatton disclosures. 

I 

I 

Williams Was An Independent Expert. 

Appellee’s brief cays (p. 8): 

“His [Williams’] expertness in the automatic tele¬ 
phone art is not denied, but his independence would 
seem to be open to question in view of his admissions 
(317) that he had previously worked for the appel¬ 
lant’s attorney and expected to do so again. It would 
not seem that an employee of the attorney is mate¬ 
rially more independent than an employee of the 
client.” j 

First, we call attention to Williams’ testimony (pp. 292 
and 293 of the record) that after more than forty years 
employment by the Bell Telephone System, he has since 
1946 been engaged in independent practice as b Consult- 
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ins: Engineer. In that capacity (p. 317), he had done work 
for appellant’s counsel and expected to do so in the future. 
Williams did not become the attorney’s employee any more 
than a doctor becomes the employee of a patient. 

We reject the argument that a man of Mr. Williams’ 
standing automatically losses his independence or disin¬ 
terestedness in causes in which he is retained by a lawyer 
who had previously employed him. The undersigned would 
never presume to offer in one of the District Courts of the 
United States the expert testimony of one whom they had 
not first tested in matters of lesser dignity and importance. 
By what other method could a lawyer determine the integ¬ 
rity and qualifications of an expert? 

If appellee’s theory were adopted and Williams’ testi¬ 
mony rejected as biased merely because he had previously 
been retained by counsel for appellant, then experts would 
soon run out of lawyers with whom they could work and 
lawyers would soon run out of experts whom they could re¬ 
tain, though no sooner than courts would run out of patience 
in hearing inept ‘ 4 expert” testimony. 

Williams Had No Previous Connection With the 
Hatton Inventions in Issue. 

Appellee’s brief (p. 9) contends that Williams had seen 
the Hatton machine before reading the patent application. 

First, we note that this would not have disqualified 
Williams to testify whether one skilled in the art would be 
able to build the device solely with the help of the dis¬ 
closure. 

Second, we submit that the contention is unfounded since 
Williams had never seen the insides of the Hatton machine 
about which he testified. The inventions in issue have to do 
with hidden circuit details that one couldn’t possibly discern 
from a casual look at the outside of a machine. 
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The sole excuse for appellee’s contention is that, not 
being a patent lawyer, Mr. Williams casually said in the 
course of his cross examination (p. 328) that he had seen 
the Hatton machine. When further examined on th^s point 

i 

by counsel for appellee and the Court, it became clear that 
Williams had never seen any significant detail of the ma¬ 
chine. His testimony on this score is as follows (pp. 328, 
329): 

I 

“Q. Coming back for a minute to this Hatton 
machine which you said you saw before y|ou saw 
these applications, was that machine disclosed to you, 
the operation of it? A. No, not the detailed opera¬ 
tion. I was merely there with another client of mine 
who wanted to see it, who invited me to come along 
with him. 

Q. How much of an inspection did you make? 
A. I merely saw a keyboard, the printer, land the 
switches and relays. I didn’t go into any off the de¬ 
tailed operations in any way. 

Q. You did see the printer that was used, though? 
A. I saw the printer. 

Q. And the key set? A. And the key set. 

( 

The Court: How do you know if it was set 

up with this circuit? 

The Witness: I do not know, sir. 

I 

By Mr. Reynolds: | 

Q. Why did you testify that it was, tfyen? A. 
Well, I will admit I was in error. I should Have said 
I saw a calculator which had Hatton’s name on it. 

Q. And which you understood to be ma<jle in ac¬ 
cordance with these disclosures; is that correct? A. 
No, I didn’t know at that time what—how they were 
made, or from what information. I merely) saw the 
type of calculator as described in this application. 

Q. Have you seen that machine since? A. No, 
sir.” | 


I 
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There is no justification in this or in any other part of 
the record for appellee’s contentions concerning Williams’ 
disinterestedness or previous contact with the Hatton in¬ 
vention. 

Williams Fully Understood the Hatton Invention. 

Williams’ testimony, analyzed on pages 17 to 25 of ap¬ 
pellant’s main brief, completely refutes the argument ad¬ 
vanced in the chapter beginning on page 11 of appellee’s 
brief that Williams did not understand the Hatton dis¬ 
closures. 

Without any outside help, Williams got from the dis¬ 
closures full and complete information to build the in¬ 
vention. He was extensively cross examined concerning 
the operation of the Hatton machine and there was not a 
question that he couldn’t answer, apparently to the complete 
satisfaction of counsel for appellee and the Court. 

Williams Found the Disclosures Complete 

and Correct. 

Williams testified that he himself understood the Hatton 
disclosures and could build the invention therefrom, and 
that one who did not possess his expert skill but had only 
the skill of the average worker in the art, would also under¬ 
stand the Hatton disclosures and could build the inventions 
from them, and that neither the expert nor the average man 
would encounter any difficulties or deficiencies. 

This disposes of appellee’s contentions (Brief, pp. 9 to 
11) concerning deficiencies of the Hatton disclosures. Fur¬ 
thermore these contentions should be rejected, because they 
were not even mentioned in the pleadings or the proceed¬ 
ings in the Patent Office. We learned of them for the first 
time during Williams’ cross examination. 
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As pointed out in our main brief (pp. 21-25), Williams 
demonstrated the completeness and operativeness of e^ery 
portion of the disclosure. 

j 

Evans did not even attempt to contradict Williams j tes¬ 
timony bearing on this matter. 

We note again that Division 16 made no specific objec¬ 
tions to the disclosures. Had there been any merit tp the 
criticism now advanced, it would have been made by the 
Patent Office as required by Rule 65 to afford appellant an 
opportunity to answer the objections and make corrections. 
The amplification of the description and illustration of 
mechanical structures were not requested by the Patent 
Office (Division 16) because they were not needed, al) such 
structures being old and well known. 

It would be manifestly unfair to deny appellant a patent 
merely because he did not make corrections which he was 
never asked to make. Appellant could not now make cor¬ 
rections in the disclosure, because the final rejection by 
Division 16 closed the prosecution of the application. We 
repeat that Williams found no deficiencies in the disclosure 
other than typographical mistakes which do not obscure the 
meaning. 

I 

i 

Mr. Evans’ Testimony. 

| 

Little need be added to what we said in our mam brief 
(pp. 27-35) concerning Evans’ qualifications to testify in 
this case as an expert witness. 

I 

If previous retainer of Williams by appellant’s counsel 
destroyed his independence, what is Mr. Evans’ position? 

Webster’s International Dictionary (1928) defines in¬ 
dependent as—“not dependent, free, not subject to control 
by others, not subordinate, self-governing, sovereign”. 
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The object of Evans’ testimony was to justify the rejection 
by him of the Hatton application, and the approval of that 
action by Evans’ superior officer, the Commissioner of 
Patents. 

i 

No objective standard would qualify Evans as an inde¬ 
pendent expert and exclude Williams as dependent, inter¬ 
ested or biased. 

Appellee complains (p. 13 of his brief), that unlike Wil¬ 
liams, Evans did not have “a preview of a Hatton machine”. 

As we have shown, neither did Williams have a “pre¬ 
view” of the machine. Besides, Mr. Evans could have had a 
“preview” of the machine for the asking. Rules 56 and 59 
of the Patent Office (see p. 15 of our main brief) provide 
for the Examiner to call for a model of the machine when¬ 
ever he “shall find it to be necessary or useful” and that 
“a working model may be required if necessary, to en¬ 
able the Office fully and readily to understand the precise 
operation of the machine”. No model was ever called 
for by the Patent Office. 

This disposes completely of the argument that the Ex¬ 
aminer was hopelessly handicaped owing to his inability to 
understand the disclosure and his lack of “preview of a 
Hatton machine”. 

Testimony of Expert and Not of Person of Ordinary 
Skill Required in This Case. 

Appellee advances* the novel and unsound theory that 
appellant did not and could not sustain the burden resting 
on it via the testimony of an expert; that appellant had to 
prove its case out of the mouth of a person of ordinary skill. 

* Appellee’s brief, page 2, Summary of Argument, point 2; pages 
6. 7; pages 14-17. 
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Our first rejoinder is that this Court, in its reinand, 
ordered the District Court “to hear applicant’s proffered 

testimony of an independent expert in the field •••.(” 

i 

The testimony of a person of ordinary skill would not 
have satisfied the remand and would not have been admis¬ 
sible. Furthermore, as above stated, Williams testified 

i 

that the disclosures satisfy both the expert and the man 
of ordinary skill in the art. 

The second reply that one could make to this contention 
is that appellee also offered the testimony of one allegedly 
expert in the art and not the testimony of an ordinary 
worker. Why should appellant be debarred from usihg this 
old and universally recognized method of proving what 
goes on in the head of the “average” or “ordinary” skilled 
worker? 

Furthermore, since he did not understand the disclo¬ 
sures, Evans could not intelligently testify about the matter. 
There was no “rational basis” * on which the Patept Office 
or the Court below could accept the opinion of bne who 
could not understand in preference to Williams \jrho did 
understand the Hatton description and drawings, j 

I 

Appellee cites no authority in support for his proposed 
innovation in the law of evidence, nor could we find 
appellee’s novel theory were accepted, then one o 
could not call a single average worker, for there 'sfrould be 
no way to establish his averageness. The trying of cases 
would become burdensome and time consuming, because all 
or most of the engineers engaged in an art would have to be 
called in each case. If instead of Williams a single ordi¬ 
nary skilled worker had testified, his testimony wc^uld have 
been open to the attack that he was hand-picked. How 
many such workers would have to be produced tp strike a 

_I- 

* Abbott v. Coe, 109 F. (2d) 449, 451; 71 App. D. C. 195. 


any. If 
bviously 
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fair average ! Experts are called because they are familiar 
with the skill of the ordinary workers in the art and are, 
therefore, in the best position to inform the Court what the 
average man could do. 


Conclusion. 


Mr. Williams is an eminent expert with more than forty 
years of practical experience as an engineer in this art. He 
has had no previous connection with the case and was com¬ 
pletely disinterested. 

Mr. Evans is a Patent Office Examiner without any sub¬ 
stantial practical experience in the art. He is the Examiner 
whose rejection of the Hatton applications is the matter in 
controversy and he could not, therefore, have been com¬ 
pletely disinterested. 

For these reasons alone, Williams ’ testimony offers the 
only rational basis for deciding this matter. 


Assuming arguendo , that the two witnesses were equally 
expert, independent and disinterested—notwithstanding the 
tenor of his brief, we doubt that even appellee will contend 
for a more favorable comparison—we submit that only Wil¬ 
liams could intelligently speak concerning the reactions of 
the ordinary skilled worker, because Williams understood 
the Hatton disclosures, whereas Evans testified that he 
could not understand them. 


The judgment below should be reversed. 


Respectfully submitted, 


Paul Kolisch, 

Attorney and Counsel for Appellant. 

Edward D. Phinney, 

Ralph B. Stewart, 

Of Counsel. 
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